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Title & Document Type; 41 9A DC Null Voltmeter Operating and Service Manual 
Manual Part Number: 00419-90004 
Revision Date: December 1972 



About this Manual 

We’ve added this manual to the Agilent website in an effort to help you support your 
product. This manual provides the best information we could find. It may be incomplete 
or contain dated information, and the scan quality may not be ideal. If we find a better 
copy in the future, we will add it to the Agilent website. 

HP References in this Manual 

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett- 
Packard's former test and measurement, life sciences, and chemical analysis 
businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is 
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent 
8648A. We have made no changes to this manual copy. 

Support for Your Product 

Agilent no longer sells or supports this product. You will find any other available 
product information on the Agilent Test & Measurement website: 

www.aqilent.com 

Search for the model number of this product, and the resulting product page will guide 
you to any available information. Our service centers may be able to perform calibration 
if no repair parts are needed, but no other support from Agilent is available. 
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■' l-2r ' This section contains general information about 1-6. The Itlodel 419A is housed in a standard -hp-' 

. the Model 419A‘ DC Null Voltmeter (Figure 1-1);' ‘>ln- 1/2 module case. A rechargeable battery i»wer' sup- 



i-rr'*. eluded are Specifications, pescriptiorii and Purjwse, , ply allows operation Independent of ac Hho»v nanKC.^ * 






Instrumentldcntification.Ac^cssoryEquipmentSup- 
/ , plledr and Accessory Equipment Avajilable. ’ coiUrolS. 

, . T-7. The Model 419A provides 18 end scale jdc voltage' / 

' ’ ' ranges In a l» 3, 10 sequence from 3 microvolts to i 

■ , ■ i ,1-4. Table 1-1 icontains the specifications for the 1000 volts, j The Model419ADl3oprovldes7 end scale j .,, 
; Model 419A.‘ ^ ‘ ■ dc current ranges'from 3p picoampi to 30 nanoamps. ; 

T- .■;{>■ ‘ ^ '1 ;• '• ' ■ '■•)•-■ •■■.',:■!'■. ' • • •f. .,;s. ;k ' -i ■ '■ 

)). ' / ' - ' ' ' ^ i\N ‘ .: . ' - '■ 
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VOLTMETER 

:i ±3j pV to ±1000 ypits dc end, scale In 18 |', 
zero center ranges. ■. 

f Accuracy; 'ji (2% of end scale +0.1 fiV). > ." 

Limits of Zero Control: ±15 )iv. : , i‘ 

Input Resistance: ^ ; 

3 )iV to 3 m V ranges; ; lOOkfl (infinite when nailed). 

y ;i - 

ilO mV t6 30 mV ranges: 1 MR (infinite when ” 

■ ; . nulled). , , .,. i ' 

V ^ i .i': j ' ■ ^,i- ;,|.^ 

,100 mV to,; 300 mV .ranges:, 10 MR (Inflnite.iWhen’’'’ 

•'■nulled).', ' ' ■ : ;• ■•■■■ ■'.'/ ' -^V . • ■■ ■,- • ' 'V - 

1 yolt to 1000 volt ranges: 100 MR 






In^ternal Bucking Voltage: '±'120% end s<^ale, 3 pV 
, through 300 mV range. ■ , ■ - I ; . 



Response Time: 05% of final . reading within 3 sec 
I on the 3'pV range. - 95% of final reading within 
,1 sec on the 10 ;:V to 1000 V ranges. t 

Superimposed AC Rejection:' Ac voltages 60 Hz and ■ 
. , above;:, 80 idb i greater* thanV end scale— affects 
' reading less than 2%;'-’ Pehk ac voltage not to ex- , 
ceed max, overload voltage. ‘ ” ■ 

Drift:,: < b. 5MV/dayafter30,minules warmup. tT.C. 
;<0,05Vv/°C from 0° to +50°C. ' ; ! v ^ ; 

Noise*: < 0.3 /iV, peak-to-peak7 , ‘ V ' ' ,, , 

• Pcalc-torpeak noise is less' than 0.3 fiV 95% of/’ 
thO) time; since the noise amplitude approximates 
; alGausslan’ distribution where thd standard de- 
’* viation j (which lis also the rmsvalue)jp. 075 /zV.' 






, AMPUFIER 

Gain: 110 db maximum at recorderbutput terminals, 
hvv Gain depends on range.'' ;; .'..;.v: , > ::;/V . v ■ . . 

Output; I 0 to ±1 volt at i' mAipiax for ' end scale v ^ 
'-. reading.'’ Output le vel is adjustable for convenience 
>' ..when used with recorders; .. \ 



WilVM U9«;u waui 

*' , ’w ’ I l| . 

'•> ■f'V''' ' ) ,/ fcj J r 



'■ :" ,S'f i: - ..; .. :■ - .11 .■ • 

Outputimpedance: ' Depends on setting bf output level 
' control; <35 ohms 'yrhen output level Is set to 

> maximum. " V.», ' '‘ ■’f. ■ ; 

.11 ' ' ' ; ' '.v'-.) ' ■ ■ ^ .•:'i ■ . V '■ 

Noise; .0.01 Hz to 5 Hz: Same as voltmeter (referred 
. to input). >'5 Hz: rms /noise < 10 mV- (referred 
to OUtlHlt). ' , . 

' -VV. - , V -i ■ V/ ' ; ':v,’:V '' 

■ ' 1 ■> DC AMMETER 

' : ‘ ■ ! 

: ^Current Ranges:, ±30 pA, ± 100 pA; ±300 pA. ±lnA. 

> ‘ ±3 nA, ’±10 nA/and ±30 nA. ' , . i 






I Accuracy:; ± (3%, of end scale +1 pA). /, , i , 

/"4/,i’v/’'’V-4;);/'' 

: ■• . , 

’ / Overload Voltages: 50 ype max, 3, ;zV to 3,'mV 
ranges; 50O'’.Vdc' max, 10 mV to 300 niV ranges; 
1200 Vdc max on 1 , volt range and above,; ’ 

■ ///: v\-, ■ ’■,/ / 

:■ ' " ■ r 

Overload Recovery Time; Meter, indicates within 3 
|i seconds for a 10® overload on' the 3 pV range; 

J indicates yrithin 3 sec for a '10^ overload on ail 
- ,olh^ ranges,, 

I'f - -V 

-1 t .1 |, . , • •..!'• . : :r. 

, linput Terminals;/ Positive and negative terminals 
are solid copper, gold flashed. ' / 

■ i ' - . 1 A ' ' ... '. ' -1 I 

Inpqt Isolation: I > 10 ohms shunted by 250 pF. 

, May be operated uA to 600 Vdc or 350 Vac (rms) 



above ground. 









I Operating Temperature:^ ()® to + SO^C.y Hv . ) ' 

Storage Temperature: -40®C to +60®C/' . . 

Power Source: 4 internal') rechargeable hatteifies- 
j; / , (furnished). Thirty hour bpcratloh per »;'*charge., 
The 419A may be operated during^ recharge from 
'/ / /ac line.* 115 or 230 V ± 10%, 48, to' 440 Hz,/ ap- 
proximately 3 watts. ’ , 'V:/' .■■' -r/-, ' v. „ , ' ■ - 

: J-:--.-.. ' '' '• / 

Dimensions; . Standara -hp- 1/2 module;) 6” high, 

. 7-3/4” wide, 8» deep (152 x 197 x 203 him)/ 
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’ v) 



Model 419A 



ii ’An internal bucking supply allows voltages up to 300 
’ I : millivolts tobe measured with Infinite input lmi)edance> i 
r The input Imped^ce for the higher ranges is 100 MR. 

• • ft Si ' ■ ' . I • ^ 

t , , jr 1-8, )/ Recorder output terminals arc provided on the 
, , rear panel. The voltage available is proportional to 

, themcterdeflectlonandis adjustable from 0 to 1 volt: 
at full scale. 1 



1-9 INSTRUMENT AND MANUAL IDENTIFICATION 



1-lOiVHewlett-Packard uses a' two-section ■ ^erial 
I j, ; number.’ If the first section (serial prefix) of the ser- 
V ' ' ! ial number on your instrument docs not agree with ’ 

'■/ ' :;those on the; title, page: of this manual, change sheets 

j:‘ ,, ,1 supplied with the manual will define the differences 
i } ’ between your Inst rumi^nt arid the Model 419A de-, 

’ ' ! scribed In this manual. Some serial nuinbers havu, a 

i> letter separating the two sections of the number. This 

I ’f lelter indicates the country in which the instrument 
I....’ ’’ 'i-, ' was manufactured. ' A ' A 



I""' 

I^T SUi 



1-11. ACCESSORY EOUIPMEr^T SUPPLIED. I 

V. „ , --.i :y 

' i-i2.‘The accessory equipment supplied with each 



|.13^ ACCESSORY JOUIPMENT AVA 

:<t. | > : 1-14. The accessory equipment available Is listed , in’ 

, ' , Table 1-3. : For fiirtheir' information, > contact, your ' ’ 

■j ,'y'' ' locab -hp- sales and Service Office. (See Appendix B • 

for office locations. ) ''m /., 



? -.y.YV'yy ■ 






- Table 1-2, Accessory Equiprnent Supplied 

DESCRIPTION 






8120-1348 

00419-900041, 



. r>) 

Power Cord 



Operating and , ' , 

Service Manual ’ . , ' ‘ J 



tv'Mj. 

- ; ' ' 



';j' , ' ' ' -.I':' 



Table 1-3. Accessory Equiprnent Available 

rnpiuTTPiraTTruu I 



IDENTIFICATION 
V NUMBER ’ I 



DESCRIjPTION 



1," M';| I 



5060-0630 



22-Pln i>rlnted Clr^cull 
I .Board Extender 



IIOOOA 



, Dual Banana Plugs to Dual 

Banana Plugs (44**) 






11002 A 



11003A ;■ 



I Dual Banana, Plugs to Alii- ! , * ' , ; I, 

, , gator Clips , (60") M ; 

• 'Tr'- — ' ' ' .. 

Dual Banana Plugs to Probe , i ' 
I ’ and Alligator Cllp'(60") ' \ ■’)[.' 


















Model 4 19 A 






SECTION I 



INSTALLATION 



'i ■ XU 



Section n i i 

. - \ V , 



■, ■,- ii 'l.’U 



2-1. INTRODUCTION. ' / 

, ■ ' u 2-2. This section conln Ins' Information and instruc- 
j tlons necessary for the Installation and shlppliig of 
. ; ;,ii i theModel 419A DC Null' Voltmeter. Included are itU- 
,tial\Inspection procedures, power an^ grounding ro- 
, V ' quirements, installation ihfprmation. and tAstructions 
‘ ' ifor rejwckaging for shipment.j j , " ' i 

/ 2-3. INITIAL, INSPECTION. ‘ "I x-, 

.2-4. This Instrument was carefully inspected lioth 
, .\j hiechanicalty npd ,electr',cally before shipment. It 

‘ t^puldbe’physlcally free of mars or scratehbs'and In ' 

^ 1 .perfect elecirI<jalorderuiwn receipt. To confirm this, 

> / ' ;i the instrument should bo Inspcctcdfor physical damage 
' ' ' iln’translt. Also check' for supplied accessories, and 

, I test the'clcctricalperforqiance of the instrument using ' 
. ‘.-V thciproce^ure outlined In f>aragraph 5,-5. If there, Is 
, ' dadiage or dofteicney. Wee the warradtj) on the Inside 



adapt :r frame is a rack frame that accepts any com- 
blnat on of submodular units,. It ran be rack mounted, 
only.’ For additional information., address dnquirics ' 

I I to yqir -hpr Sales and Scrvlce Office. '{See Appendix 
B for office, locations,') . , ■ ' 

■ : ' 'I ' X' '' ■ ' V ■■■' ^ ' o 

2-16, COMBINATION MOUNTING. , V ,■ 

T” ; 

2-17. The Mcktel 4 19A maybe mpunted In combination 
;j. withother submodular units by using a Combining Case, 
(-hp-; Models 1051A and 1052A). The Combining Case X 
is a full-module unit which ncciepts various combina- 
tions' of submodular unlis, Being'a full-'module unit. .i 
It can be bench or rack mounted and is analogous to xi 
any full-module Instrument. \ i ' ' 
v.'x.v j ) ' ■ y/: 'A 

2.18l RElfACKAOING FOR SHIPMENT. 

■ 2-191' ThefoIIowing'paragraphscontainageneralguide ' 

for repackaging of the instrument for shipment. Re- r 



i, j.' can be charged from ahy scUrceiof 116 or '230 volts ' v ' i 

Wt: 48‘tb ,i'440 ' With the^ dls-,' ■ 

‘TIP./.’ connected from the'hc pbwbr source., mbve the slide ' 

.r ' u,.‘ switch (located; on ‘iWe rear /panel)' until the besired ' , 

•r, ,' / V llne voltage appears, power; Dissipation Is'approxi- ii X 

' ; mately 3 watts.' i, ^ ' ' 'l 

; ■■ 2,-7. OROUNDINO REOUIREMEMn*^ 

/ ' ,) 2-'8. Tp;protect operating persomiel. the. National " ' ' ; 

J , El^irical'ManidaWturersV'AssocIation (NBMA)}re- ‘ ‘ , 

j , \ I cbmmehdi^lthaii thW. instrument jpanel, and cabinetbe ' ; ^ 

), ' grounded.' tTjiiSi Instrument ;1^^ equipped with a three- ' Vi > ' ' } 

j , conductor' p^erJcableWk'Hich. when plugged into ah ■ > « oii l 

,' (appropriate receptacle, grounds tJic lnslrumenN’ ,The , 

“ ‘ '.offset pin oh the power cable three-prong''con'nector '' ' 



NOTE':.; X) ■ : X' :;wvx' 

: ' 'I ■ ^ ' ■ . V X, ' 

Utheinstrumentis to be shipped ; \v, v i ; h i \- v ' 

' to Heyrlett-Packard for service' ■ xV f , \ 1 V ■ 
or repair.Wltach a tag tp the in- '.xx/''.' 

strument identifying .the owner vrXi;; ' ri,\ 
and indicating the service or re- \V\ .x- /' , V X'A x 
pair to be accomplished^ include |VV\\ \ ■ 
the hiodct number and full serial M : ' , V 

number of the instrument. Intiny v > ' ' x . ' x. 

correspont^nce. identify the in- ' ' xi ' 

strument by model nuniber. serial V*’ ' i : ' \ 
'/number, and serial number prefix. ' , ’ ' > x ' ' V/ i 



.x\'x' 



■ ,;v,. 

' ; -'i. V 



. ^ 2-201 If ; 

V ■ .offset pin bh the power cable three-prpng 'connector x i ‘ ’ •<" ’ ■' ';x i" ■ 

the ground' wire. .v , x. ”;!V . l a. Place instrument in , original coiitainbr. If x:’ ' I,' 

" x' 1 ■ ''2-9. Top^es^Wtheprotoctlonfeatm-ewhenopera ! x : ^iginal conm^^^^^ 

Vlx , /^the^i.istWLentirpma twb-contaclputlet. use a three,; ' '!,.v ' W' -hp-^Sales . ; ^ , 

. pronglotwb-prohg adapter and cbhnect thelgrcen pl/px'ii j/ , ,,.ServI.eOff ce. ^ , r . 

: V : X .i tall on the adapter to ground. -ji -. .xIm]/ ' *' ''■■in’ h.) Eqsure-'/lhat, container ;is welt scaled with ' ' X-'*'''., 

V-'.'.xx ' 2-10: iNSTAUATiON,"...; .■'' > >’, " . •'// .’. X o,' X . • ui’' • ...ii • A., '''V " 

xx' ’ xxx.j.ri'- ’ -I . ; .;<i ■. .,x ’ ■ . x, J ' : ) 2-21. If original container is not to be used. 'proceed . , x.', 

i; ■< 1 ' 2-ll. Tho Model 419A is fully tipahiilstorize^; the/e-/, '• ’'a^s follows; , ■* / ’! 'xi - 1 :/ x!,'' • ' I'Vixi 'rX,./' 

)■ ' X . fbrei* no) special cooling is required./* Howcver,vthe-'-\,x:',.-, ‘V 'n • <-: 

• IcWtrument should not be operated Where the anibienl < ' * fn 
(i : ‘Vx lemi^rafcexceeds:^^^ > . ! :? x/ 

' V-iij-.tioMou ma\Vw<«wA' ' ' ■' : ' .b. ' Place packing material around all sides of • ' i 'V ' 

r, ' '.x; ., 1*1 , ^ /'-.,'instni^entail protect'pan'el face with card- . ■ 

, , ''i 2-13.tTheM'/^el W)i9A is shipped with plastic' feet and X ' . '’(rV board strips.; I. ;.X- , x V/ ' 



V ; , 'm, 2-13. TheM.)del W)i>A with plastic feet and 

:/■' .lllh '"' tilt stand inlplace.'Teady for'use as d bench ihstru-; ' , 

iV. 'y'X ' .i|-. ■■ \ .vl';:, .i'; ■ I . ,:i ,■ 

• Jv'f -i' J* .'ir» A ii; .x.''r.-V. X'- f. f 



c. ;.Place instrument and, inner container in a’ ,i 

■ ' . ’ j heavy, carton hr wooden '.box and . seal with , ’ ’ i , ; ■ / . 

;jjV (Strong tape or^ metal bands; :x;x;l x'’ ^'. 'fx;,')-' 

i;.; ' ;',i:;d.'v Marit|' shipping' container with ."DELICATE •iS''' 

INSTRUMENT. "/'FRAGILE'' etc.. 'r 

ux;;V;a^:X;- Xx 







:: 



•I 






}. '-••■- 
i;:. 

■ • .r.v 

•; . > t ', ^ 



■^jurr.'v,'-. i " 

iV 

-St’ ' '■' ■'■ 

Sir 

j-. >••-':•.■;•:•■• .' 
v:- rh'vi’l-,.. 



MSf-S^0 

rnm^-' 



‘’■/■•.s-SS-- 

,.■■ 1 ■■■i.v.ili : 









WM0: 

■ ! II,’ ■’ 



-1 ; L >' !'■ ■: 



iiS'SV'rs 






i.v;;- 








■ ■ , 'I ■ ■ n'n-.- ;vv ■ 


1 'i; . ; 




Section in , ( . 














I 



M j ’ 



Model 4 10 A 




;, INDEX no: M 

f’-WSi 
mm ' 

:a' 



f^AME 



" ' I 



:..,^:,J,> 






;S.®F’i©'»Vi 

© ! 

:©"'''•: 

:AS'':©: 

.■■•:,©, 

;s;®;""©s:<, 

y:® •: 

m&:®M 

’'® '■ 

.' ® , 

iiiisi 

m$®m 

> •• t ‘V'i ;iV;,.' 



Meter.;, ';.Jv,,-'v 



[.LINElndicator 

■V.' :-'.| \ .' . • '.. -. 

v+ and '-'lNPljfTV::.^, ' 

terminals ' ' i!' ’. 

' r . 

. ' -*..» ;i;> 



Ground 

terminal 



l':OFFv;: '.'S- 

FAST CHG; 
BAT. TEST > 



ZERO 






' VM/AM, 
SET NULL 






READ NULL .. ' i\ 

• ■■sy v 

ZERO control 
NULL control I , ,,, 

'■ 

RANGE switch! '^v 

■ - •.^,. i .-: ■*'.•. . • ■'• -' . 

LEVEL 'control | 

+ an'd - OUTPUT, , 

; terminals ’ , !“! ; 

Line Vplta'ge Switch ' 
AC Power Connector ■ 









FUNCTION 






Indicates value of applied vpltage or current in conjunction 
,^)th RANGE switch and function pushbuttons. , 0 r 

Lights'to indicate applic.Ttion^'yf ac line Voltage to power 
^supply circuits.' ' ’ll I ’ 

^Accepts leads for application of dc voUag^, or cui rent 



' ■!' '.'I . ‘ 



ll " V , • 

'I ir.^' ■■] , 



case. 



•I 



When depressed dll functions are turned off. 



■i ■' 



..: i 



When depressed enables batteries to charge at a fast rate. , 



' temirial and shorts to - terminaj. I ' i, ;V 

When depressed enables meter to Indicate value of input 
’voltage or current. , , / ' / : 

When depressed places null supply in series pppdsition 
/to input voltage. . ’ ; : , 

When depressed enables meter to indicate value of null 
supply.; v ^ f 

Provides continuously variable control of zero offset to ■' ■ 

ilSpV. V- ‘ ■ - ' ' ' 

- v'lfi ■ ir ^ , ■ T • > I ■ ' , 

Provides continuously variable control, for nulling of in|Hit :> ’ ^ 
’voltages below 300 riiV when SET NULt pushbutton is ’ 
depressed,. , : j ; ■■ 

Selects one of full scale voltage or current ranges. ; 

Provides variable control (0 to ± i V'full scalejjof f and 
recorder OUTPUT, ' ; ' ‘rj 

ProvWe, for, connection of external .recorder, i ' ^ ... ,, , 

■‘V :’-'- ‘-'ht 

Enables selection of either 115 or, 230, Vac line voltage. ’ 






Accepts 3 'pin power cord. 



'-A. . 



-V . ■I,''- :’v. Figure 3-i.' Front and Rear Panel Controls. Indicators, and Connectors 

■ i’*> ' f ■ ’ ‘ ' , , . i i 
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SECTION III 









^ I 



r OPERATING INSTRUCTIONS 









I 



■:^A 



3-1. INTRODUCTION; 

3 -2^ The Model , 4 19A functions hs a dc voUmetc r with 



t ‘'i ' r. 

I ^ ! 



I ' :r^ 



. full; (end) scale ranges from '3 fiV to' 1000 V> An In- ;;' * 

y’ternal bucking supply allows esschtiully Infinite Input' 

/) ImpcdancetobeachlevedonthcS^fity Id 300 tnV ranges, 

( yThe Model 419A can also' measuryldw, level dc.cur- 
A' rehtswilh full (end) scal«l ranges from 30A>A to 80' nA, 
\ThIs section ^^d operating procedures and 

presents' some applications for the Model 419A.N 

A- V vAA- ' . ' . ' ' " 

3>3, CONTROf.S; INDICATORS. AND CONNECTORS. 



— —NOTE . ^ 

■ ' When tl}e 419A Is received or 
1 after a iMjrlod of storage (cs- ' V 
i ' peclally at high tcmi»^tu)rcs), , ' 
, thebatterics may require changing, 

Eri'atlc and Inaccurate btwratlon ; 

j ' may result If the Instruntenl Is 
'a oiwrated on weak batteries, 

V r' ’ ■ 

b; Set RANGE switch to 1 V. 



lustration of that component which is included within 
■the figure:^ ; V: - 

■O' ‘-t- I ■'. ■ ' ■ ■ ' - ’ . ' ■■ 



• :v 



'c,\ Depress ZERO pushbutton. If meter does not 
Indlcatezero, perform themeter zeroadjust- 

- ^ . J. . ^ , ments (Paragraphs i>,-31 thru 6-36), , i 

3-4, Eachoperating control, indteatorand connector; i i' , . _ , ; _ „ v . , 

located on the Model 419A Ip Identified In* figure 3-i, , / ‘ ’ <1* Zero meteron 3 pV rhnge with ZE^contr^ 

The de'scrlptlon of each conTponent Is keyed to the ll- ‘ ^ Periodically recheck settmg of ZEROcontrol 

■ * ! • on the 3 ;iV range, A, ' ' > , 

^ N0TE-t- " ' -\ 

When measuring small volthges, zero 
, the Model '419 A in VM mode with test ' 

leads connected to circuit being tested, 
if possible, (Circuit must be de-ener- //, , 

! rglzed.) This will cancel thecffectsof ; 
thermal ' and', galvanic offset . voltages , ‘ 
generated In the test setup. 

3-8. TURN-ON PROCEDURE (AC LINE OPERATION) ,!, 

■ ' . . ■ . . I- . ■ j . 

a. Set linelvoltage two-posltlon slide switch (rear rj- 
’ panel) lb correct jwsltlon for arallable linejf'. 
'• ■ voltage^ ' . ■ ’ A - V, ■ 

^ • :'■ ^ : A"'/ ' " - 

■ ■■i ■■ ' ■■ corvyvrrrrrvj ■ ■ ■ ', ■/ „ i ' 

, : ■ , A FCAUTION4 : ’ 

' t ■ I • A C*JkAJIJUUU>JUkAj r ■ I' ' r - 



3-5, OPERATING INSTRUCTIONS. r ■ 

3-6, 'The Model 4 19 A may beopemted on its internal 
batterjy power supply or from anac line. The Instru- 
ment ^operates on its internal batteries whenever the 
ac . power cable is removed from the ac power con- 
necter, Xine operation occurs automaticolly whenever 

the'^w’er.cable is connected to the power connector. 

' 




WAENING 



1 






WHEN USED W BATTERY OPERA-, ! 



TION, THERE IS NO GROUND RE- 
TURN THROUGH THE POWEP.' CORD. 
USE CAUTION TO AVOID ELECTRI- 
. , CAL SHOCK. .' : ■' 

• ' ■ I 'l -.- I '-I 



■' ■' ( 

1 V' 






iv; 



NOTE- 






, DAMAGBTO INSTRUMENT MAY 
RESULT Aif LINE VOLTAGE 
rj SWITCH L^SETINCORRECTLY. 



It: . , : ! , . ; , , ; : i-/',' 

yBcst isolatibncharactcristicsand; 
freedom from ground loop prob- 
lems results when the 419A is , : 
operated .on its internal i battery ' 

supply;,.-;... y'y;-- V' ' A,:: : 



b . Connect ac ^wcr. connebtor to the line using 
; the ac povrer cable supplied. , i - 

,ic;.:.Set RANGE switch to 1 v:' -/^^ ' " ' /y'i ^ 












3-7. .TURN -ON PROCEDURE* (BATTERY0PERATION), 






NOTE- 



; ■ = 
' lA 

■■V 



/ 

i, 

i.; 

:'e:'' 

!• 



- Disconnect the power cable frofti : 
' battery 

■ operation. 



') * 





; ! , ^a,;yJ3epreS£\ BAT. TEST pushbutton; ifmeterdees iii'f ■ , 

'ri not indicate within B At limits, perform battery. ! ' y b. Connect test leads to + an'd - INPUT, terminals; 

i\';i<ihnrty«ncr'nt-n,*i»HMro /Darawranh a.inV' , (See Table 1-3 for a llst cA test leads available, ) 



'A:v.':.r 

: 



d,, Depress ZERO pushbutton. H pieter does not' 
indicate zero, perform meter zeroad|ustments 
(Paragraphs 5-31 thru 5-36)', . 

e^' Zero meter on 3 , pV range with ZEROcontrol, ; 
Periodically recheck setting of zerp control on 
the 3 pV range. ’ f . ' 

.3-9. DC VOLTAGE MEASUREMENTS. ' , 



a. Turnon theModcl 419A andzero it according 
> , to the steps In Paragraphs-? (batterji operation) 

' or Paragraph 3 -8 (AC Line Operation). Allow ; 
at least ten minutes warmup time if low voltages 
(below 1 mV) are to be measured. ; ■ ; ; 






,'.','charging'procedure (Paragraph 3-13)^v ; 

-I- '' ..I' ^-3' 



.'I- Viv 





. 1 . 'fl 






Section ni 



I 



rJ- 



wA'-. - ^ ' Mv /• " • ,.-: - ■- 

■;ji ; , I ^ • -i-’^ »' ■ - :, > 

' I c. Set RANGEswUchtorangencar^atahovc input 
voltage^ Ifiit^doubt^ startonthe 1000 V , range 
, and downrangc as necessary.' * 



■*7 



' TO PREVENT DA^AG ^’0 ' iTHE 
MODEL 419A> DO NOT ,/EXv:;biD ’ 
THE FOLLOWING! OVERLOAD 
LIMITS. d 



.7 



. Model 4I0A 

,r ' d ■ ■ , > 

d, , Connect test lends in scries ^V'itli current to be' 
■measured,' i,-.. -.-' 

, ■' ■■' / '■ ■ ■ ' ’i' V 

e. ,, Depress. VM/AM pushbutton. Readralueof in- 

put current on meter scale. I 



, 13 ' 



RANGE 


MAXIMUM INPUT VOLTAGE 


3 fiV to 3 mV 4 
10 mV to 300 mV 
'1 V to'iooo V ’ 


,60 Vdc 

, ; 600 Vdc// '//i , v’ 

1 • ■ : . ■ ■ ', , )■ ■ ■ 

1200 Vdc 1 , 



.1 yi j,3, ■ . ■ - -I 'I,' ■! . 

0-11, AmpJtfler Outbut. 

■ — ' T"r ^ '3 ■ /. " ■ 3 

i‘: 3-12^1, The rear )Kinel OUTPUT terminals provldcadc 
, Voltagewhich is proportional to meter denecllon. The 
' LEVEL control, adjusts the maximum ralue ofuul|iut 
voltage. With the LEjVELcontrpl turnedfully cw, Hie 
' voltage varies from 0 to ± 1 ;Vdc into n,' I kO load. 

Polarity of the voltage, depends uiwn polarity of the 
' . meterjdeflection. , 

/ 3-13. Pottery Cliarging Procedure'. . 



d, j Connect test leads to voltage to be measured.; 



>CAUTION- 



DO NOT FLOAT MODEL 4 19 A -IN- 
PUT TERMINAL MORE THAN ± 600 
VDC FROM GROUND (^), , 

' [ e. Depress , VM/AM pushbutton. ; Read va,lue of 
']' ini^t voltage on meter scale. 



' 'i. 



: ■' 7 \ 



;l 



NOTE- 



I 



: ' ‘ If input voltage is 300 mV or less. | 
’jlnflnite input im pedancje may bcob-j 
' tained by proceeding with steps f s , 
' ' -Mhru h.3 .V' 



’V / 3-14. The batteries are automatically trickle charged > i' 

{^1 whenever the Model 4 19A is connected to an aciwwer- 
1/3 lineandtheZERO, VM/AM. SET NULLor READ NULL 
'' iwshbutton is depressed. The Instrument' may bo used 
,, i while trickle ciiarging occurs except when the b,ilteries 
l^ave been alniost com plctciy discharge, d. Under this 
conditi’onthclvlodel419A maynotolwrateprolwriy and' 

; the batteries jshould be at least partially recharged 
fbeforhl, using the instrument.’; Gppernlly, 72 hours, of 
I trickle charging /will restore it l/e br^tteries to their 
jfully charged state; however, th'e batteries, may; be 
trickle charged indefinitely without damage,' 



'Ih 



)-r 



■I 



i 






f. Depress SET NULL pushbutton. ' u ' 

» g. Rotate NULL control until/iheter indicates 
: exactly zero, / .'I ■ : 



-NOTE- 



; ’ and fineadjustment. Rotate con- 

,■ ,, trol until pointer is slightly down ’ ' i 

; scale from zero; then reverse 

^ direction toobtalnfineadjustment. 

1 ■ ■’ ' " ■' ■■ ' : i ' ' 

I h. ' Depress READNULLpushbuttoh, Read value 
’ •/ of lipput voltage on meter. , ^ ^ ^ 

3-10. DC CURRENT MEASUREMENTS. . 



./ : 
. ! : f 

-i h 



3-15. Thebattcries maybe last charged by connecting 
the Model 419A to an ac powerline ahd depressing the 
3 FAST CHC. pushbutton. The Instrunieht cannot be used 
to make measurements white fast charging the batteries. 

, Thebattertes should reach full charge' in approxinmtely 
,16 hours. ;.jj , n ■ ' , m,- ■ 

' ^ - f -i 1'^ • ■ -I ' ' ■ 

, \ . ■.. •■ :v..' ■ .V ’ - •; •. J i 

3-16., To obtainimaximum battery life, (the following ' ' 
points should be observed. ,• > ' 

' , - i' i 

, a. Do not allow thp’batte.'rles'hj discharge, below, 
the BAT I limits on the , melbr scales , '’i ' 

'' ;;r :,/v. .V ^ ' 

' b. Use fast'charge pnly when necessary. V , 

c. 'Chargcthebatterics inmodcratetcmpcraturcs i 
' (BOpF ± 10°F, 27fc ± 5, 6°C) whenever iMssible. 






■f 



d. . Do not store the/ Instrument'nt tern peratures 
above 122°F (SO^C) or below -40'^F (-20*^C). 






3-17. APPLICATIONS. 



I'.'l 



a. TurnonandzeroviheModel 419A according to 
j.j the steps in Paragraph 3-7 (Battery Operation) 
I,' or. 3-8 (ACjLine Operation). Allow at leaist ten 
I minutes warmup time, if low value currents 
, (below 10 nA) are to bi^ measured. i 






I 



• 1 I b. Connect test leads to +and - INPUT terminals. 

'■; V ' W'. , . 4 

,c> Set RANGE to range nearest above cur rent to be 
; measured. If indoubt, start on 300 nA position 
and reduce as necessary. 






a ill. 



3-18. In addition to sttaightforwai (i dc; voltage and , 
current measurements, the Model 419A hasanumber ' 
of applications; Severalof thcse'are presented intho ,, 
following paragraphs. ■ ' ' »,( 

' V '■ : .,</ '■ I, ■'/: 7 ^ , 

3-19, Measuring Leakage. / 

■J;. /, • j,-, , 

'* ’ ■ ' f ' ' • ' ' i ' • ' , ) . ■ > J- ' 

3-20. By using the Model 419A as.a sensitive dcam- , 

' meter, very high rcsistance,leakag'e paths in insulating V 
materials can be detected and measured. / Leakage is 
pbseryedby connecting the output of a dc^ power supply i,' 
across the insulating material and placing theModel 
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^ ■ .-i: V - . ^ . r'v, : '• ^ ' ' 

! 419A in series with one or the ix)we;r supply leads. By 
' noting the current How on the Model 4 19A, the leakage 
' resistance can be calculated from' the formula: 



F >y ^ 

^(power supply) , 



^leakage) “ ' 



,«{leakage)=y'^^^ 



^(leakage) '7—1;^ 






Exoniplo: 



I I i, I , /, j especially useful when matching the output of ap ad- 

Assume the leakage, between’ 2- .points (A and justable voltage source to a referenceistandard,( The 

B) In a standards laboratory oil, bath Is to adjustable voltage source' and the refercncestandard 

be measured. A 100 V |»wer supply and the dre konnected In series opposition with the Model 419A 

419A are connected as shown' in Figure 3-2, , in series with one of the leads. The adjustable voltage 

' — - — ""I i 'source is then adjusted for a null Indication on the 

i . Model 4I9A, 



. J ; I I 

3-21, Calibrating A Voltage Source, , 

3-22, The Model 419A can serve as, a very sensitive 
and accurate null detector, 'These features can be 




: )■ t 

:1 -1 



■'I.'.'''.";":'*'' 






i Figure 3-2, Leakage Measurement 



Example: -V : , V ' 

' j Assume the' output of a dc standard (-hp- Model j 
V^;741B) Ib tobematchedtothe output of a 1 Vtrans- 
fer'standard (-hp- Model 736A). These , instru- 
ments and the Model 4 19 A a re connected as shown .j 
in Figure 3-3. ' ; 

The reference standard and the adjustable voltage 
source are both set for a 1 V output. The Model ^ 

4 19A Indicates any deviations between the two out- 
puts. By making Internal adjustments affecting the > 

output of the voltage i source until null Is reached ,) 

’ on the Model 419A's 3 mV range, the output of the 
adjustable , voltage source Is j very accurately 
matched to, the reference standard, o \ 

, • 7 I ■ J ' ’ 'I ■ ‘ ' ■ ■ ' i' '7 ' 

' 3-23, Measuring and Recording Drift, , o ' ; 7 , 



. 7. J, , . 2 . ~ , , , 3-24, The rear panel OUTPUT terminals provide a dc 

Assume the 419A Indicates 10 pA, The leakage of voltage (0 to ± 1 V) proportional to meter deflection, 
the oil can then be calculated. , , ' ho ogoH fn romrH tho drift of a dc 



• ‘I'-.- ! : :- i . V 



o' ■ ' _ (power supply) 

7 , ■ (leakage) j 9 ^) 

' 7 ■7'. . ,7:i , ; 7, 

-IgOV ' ' ■ 

;^(leakage) TO pA i 



This output can be used to record the drift of a dc ^ i 
voltage 'source when that sourpe Is compared to a very * 
stable reference voltage. ' ' ^ ■> 

Example: ; , ' ■ 7 ' . -Ij ^ : 






' ’ , Assume that thedrift of a 10 V power supply is to be 

observed and recorded. The power supply , Model 
g ,; , 419A,; stable voltage source (-hp- Model 740B) and 

. r ■ .1 : ■ ' ' ' ■ . 1 , I 






REFCflENCE STANDARD ' 
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Figure 3-3. - Calibrating A DC Standard ' ! 

‘''^ 7 :, I;’’: ,777 . 7 7 ;,: ,', 7 ''' 7 i..: 7 '' 1■■■7 










[I , , ■' : ■ ' V \ f ',1, ■' , , , ' 

Sy!>" ; The outputof the stable voltnge source orllie imej; 
l,V' supplyisadjustcduntiltltcModcl'|410A|ndicnlesnull. 

V :■/ Thevoltage range used on the Model 410A depends 

») , on how much drift is anticipated from the power 

' 6lipply» If the power supply output drifts 8m V over 

V ’ , aperlodof time, the Model 419A.W111 indicate this 

) variation (on the 10, mV*: range) andsupply the strip 

’ =' chart recorder with a voltage that changes from 
0 to 0. 8 Vover the same i»rIod. In this case, the 
drift is amjjltfied by a factor <of 100, Cains as 
’ j , Mgh as 333,000(on th^iS range) arc av'ailable 

r when the Model 419A is used on the lower ’ ranges. 






Model 410A 






• ’. 1 ' ■ 



( I ' a strip chart recorder ,^-hp- Model 7701A) are 3*25 ST^ORAGE, 

y ■ :V\:connected as shown in Figure 3-4, ' ' ( ' 



FOR , PROLONGED ‘ STORAGE 
, ’ (PERIODS of; several MONTHS) 
THE INSTRUMENT SHOULD BE 
ErTHBR LEFT ON OR PERIODl- ‘ 
CALLY TURNED ON. THIS WILL 
, GREATLY PROLONG THE LIFE ! 

OF THE PHOTOCHOPPER SINCE 
1 THE PHOTOCELL'S RESPONSE \ 
XENDS TO PETERIORATE IN ) 
DARKNESS. . ’ 
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Figure 3-4. Measuring Power Supply Drift 
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' 4>). INTRODUCTION. ', I ■ ■ / 4;7. The dc output of the Input Attcnuaior Is modulated 

' i;^, ' ,1' ; ( j \ |' j' by the Modulator, The Modulator is comprised of t\vo 

’ '4-2, This^ section contains the theory of operation of;!| photocells which are alternately illuminated by two 
. ' the Moder419A DC Null Volbneter. ' neon lamps.^ The output oMhe moddlator Is a'l^uare 

i > V; I / ' ‘ i ' ' ^ difference 

■ i4-3. OENERAL/DIS^CRIPTION.' . ' j' between theamplitudcs of the in^t dc voltage and th^ 

' ^'■ ■‘\:y''y'\:yjy- : y. ■!::•"'■ y.y 'W. ’ V feedback. ' ' - '!i ': ■ 

> j--*' ^ ‘ 4-8. Thetequarewaveoutput of the modulator is, amp-■;^ 

« dcnullvoltmeter^nda^^ Whenusedasa , Amplifier.' The AC Amplifier' is a 

dcvqhmeter. lh^^^ ^ slx-slage. high gain'ampllfier. Itsoutput is applied 

'/ ' from 3 uV to, 1090 V with an Input resistance of 100 ■ . . 



1 ' ,"■ 



> 4.|. INTRODUCTION. , 

• .,'4-2. This section contains the 

'•> - * -AiA A i-v/n ik.r..li 



.4-3. GENERAL DESCRIPTION. 



j 4-4, The, Model -.419A functions as a dc voltmeter, a 
' " ' ■' ‘ dc hull voltmeter and a deahimeter. When used as a 



I ' from 3 ;iV to, 1000 y with an Input resistance of 100 
I ktt to 100 MD, depending bn the range selected. When 



to the Demodulator. The Demodulator output's a dc ,.. , 



_ , lu levelwhose amplitude is proportionalto the amplitude 

used as a dc nulb voltmeter,' end scale, ranges from ,> «c 

i , provided , in the abimcter! function with, a 5 ’constant ° ' Vj , , 

100 kD input resistance.] ,j ’ .i ■ 4-9. The' forward gain provided by the AC and DC 

,) J '' I ' Amplifiers for each range is listed in Table 4-1. The 

, . ) 4-5^ When used as an ammeter; circuit /operation is output of the DC Amplifier (approximately 1 Vdc for . 

, r .identic’alto the voltmeter mode of operation. Current end scale metcrdeflection) is applied to Ml and is also 

’ .^.values are derived from the voltage drop across the '/ available at the, OUTPUT + and - temilnalsi ' , 



. constant 100 kU input resistahcc on the 30 pA (3 pV) 
. to 30 nA (3 mV) ranges. / 



■) 4-10. The Feedback' Control circuit xs ganged to the 
Input Attenuator by the' RANGE switch SI. The fecd- 



8 ,' ’ „ 4-6. Adcvoltngebci^gmeasure'dwlththeModel 419A^^ “5“^“ 

' hsapplied io the Input Atteh^^ - Jel???v2 S 

' INPUT terminals, locatedonthefroht panel. In the dc , feedback gives the closed loop gain. 

■ * , ' voltiixeterandammetermodes, the inSTt is applied to 



' ' , ' ' the input attenuatorthV'bughSlR26. Inthedcnull volt- ' 40 dB steps. : ' ’ ji, , , 

I , h! " to S1R26 in series 'opposition to the input dc voltage. , 1 ) , , 

, ’ The difference between the Bucking Supply cutput and . io oiTr«ifi^Mr wroDT v n ' 

'! the lnput dc'vbltage is applied to the Input' Attenuator. ,, 4-12. BU_C_ig^_SUPPLY (See Figure 6-3). 

' 'I Table 4-1, lists the 'attentotlon factors provided by the ' 4-13. Dc biput voltages up to 300mymay be measured 

’ Input Attenuator for all ranges. . ; in.elther the dc voltmeter mode or the null voltmeter 



4-11. DETAILED DESCRIPTION. 

4-12. BUCKING SUPPLY (See Figure 6-3). 



in;either the dc voltmeter mode or the null voltmeter 









■4? 




m 








Vm 


'.h ' ; 




■!i‘- '.■■ ■■: 
f'i'-A:- 


. ,C 



BT5 ' 

y '■ ''''.iANOiV.. 

' (VO SI 

'/ BUCKING. 

f .SUPPLY,:.!: 












> ■ 'll/ 

'>■' "<.y I 



'lyuiruij 



,y ;y :'V:V. 



•;■ P/bSi , P/6 AS ' ^ 

INPUT . — — A4AC " 

ATTENUATOR M0tM.|LAT0R , AVPLiriEr 

yymm::dyyym-:y^^ 



' ■ s. 


P/O AS ' 


>— 


oe - ; 


■/ ./> 

1 .•■'.■.I 


MODULATOR ^ 

i . • 'i 









p/0 SI . 

FEEDBACK 

CONTROL .‘I--- 



A iASRJl,;' 



iUi y-.’ •••' •• •',•.•'••• -f. 



J }/ i/ 
/ . 










■ ro r." ‘ 1 ). . .... ....... 

Figure 4-1. Model 4 19A Block Diagram. 
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Model 419A 



i ,' i j ' j , Table 4-1; Model 419A Attenuation and Cain Characteristics ‘ 

RANGE ‘ ' ATTENUATION factor’ FORWARb GAIN JpEEDBACK CLOSED U)0P CAIN 



■ -.uy 'y. 



/ 3,/iv7. 30pA 

lOVv/vlOOpA 
I;,. 30 IJtV/ 300 pA 

100 fiV/1000 pA 

- ;,'3oo, iiy/3000 pA 

,,1'V ,1‘htv/ 10 nA 
3;tnV/^ 30nA 
TdtnV 

: ^,',.30’mv 

. TOO mV 
i'»300mV . 

I'f'^v : ■ , 

• ' 10 V : ■ 

30 iv 

-loor/ v:v:^^'=V-r 

I 300./ V-J. 'V/ 

■; iooo'/^.y ' .'vi 



OdB 
OdB, 
0 dB 
0 dB 
■ OdB 
OdB. 
OdB 

- 20 dB' 

- 20 dB 

- 40 dB 

- 40 dB 

- 60 dB 

- 60 dB 
80 dB 

- 80dB 
-100 dB 
-100 dB 
-120 dB. 



>160 dB 
' +160dB 
^150 dB 
+160 dB 
+130 dB 
+130 dB 
+120 dB 
+120 dB 
+120 dBt 
+120 dB 
+120 dB' 
+120 dB 
+120 dB/ 
+120 dB 
^120 dB 
+120 dB 
+120 dB 
+120 dB 



. > mbde> 'In the dc voltmeter mode, the Input voltage is 
' applied' to the Input Attenuator .through the + and - 
INPUT tcrmlnalb and through S1R26, In the null volt- 
metermode, the inputis, applied in the same' manner, 
.;bk is opposed by thebucking voltageappliedto S1R26. 

4-14, when the SET NULL Pushbutton' is depressed, ' 

, the BT5 voltage is applied^through R4 and R5 and the , 

V voltage network' (SlRl thru SlRll) to S1R26.! 

: ! ' The dUfeVehce b etween (he input voltage and the b ucking , 

' voltage is indicated on the Meter Ml. The bucking 
I 'voltage is then adjusted through the use of course and 
fine NULL controls (R4 and R5)untila null is indicated 
on the Meter. . When the READ NULL Pushbutton is 
; ' depressed, the' input .voltage is disconnected and the / 
polarity of the bucking vpitage is reversed. The value 
of the bucking voltage (equal to input voltage) is indi- 
cated on the Meter Ml. 

' 4-15. INPUT A^ENUATOR. ^ '/ . > 

4-16. All voltages and currcnts^to be measured are 
j , applied . to the Input 'attenuator which , is p resistive 
divider -consisting of S1R20 to S1R25 and R3. The 
’attenuation.factor depends upon the position of the ’ 
RANGE switch; -Th is'divided into two 

separate ne^orks to provide the proper impedance / : 
levelsfbr f ilter capacitors A3C2 and A3C3. '(Table 4-1 
lists the attenuation factors for all. ranges.) 

4-17. INPUT HLT ER. " ■ . 

■■ i-- ” ■ ''// ' ' / /.•> ’ ' ■ - 

4-18. Ll and L2, and A3C2 and 'A3 C3 filter superim- 
1 posed ac noise from the input sipal. > , ' 

j 4-191 MODULATOR/bEMODULATOR. , 



-40 dB 
-50 dB 
-60 dB 
-70 dBi 
-60 dB 
-70 dB 
-70 dB 
-60 dB 
-70 dB ' 
-60 dB 
-70 dB 
-60 dB 
-70 dB 
-60 dB 
-70 dB 
-60 dB 
-70 dB' 
-60 dB 



+H0'dB 
+100 dB 
+ 90 dB 
+ 80 dB 
+ 70dB 
+ 60 dB 
+ 50 dB 
+ 40 dl) 
+.30 dB 
+ 20 dB 
+ TO dB 
OdB 

- 10 dB 

- 20 dB 

- 30 dB 

- 40 dB 

- 50dB 

- 60 dB 



; ' . ; V 4720 . The modulator/demodulator is a photo -conductive . 

; ; ’ , chopper. It consists of a neon oscillator, with two neon 

■■ hulbs and four .photocells mounted in one assembly, . 
The photocells have an extremely high resistance’ when 
‘i. ' vnotj^lm^ I'DWf. resistance when il- 

I iuminated. 1 r ■ i \:i I’l ^ ... v.’!' 



i4-21. Assume Utat A3V1 is illuminated and A3V2 is 
not: The resistance of A3V2 willbe many times greater 
thanthe resistanccof A3V1. /ThevoUageacross A3V2 
(input voltage), will be applied through A3C4 tothc base 
of Ql. The oscillator will then switch off the bulb il- 
luminating A3V1, andswitchonabulb which illuminates 
A3V2. ASVl^now has the greatest resistance, ’ hnd 
A3V2 is a virtual short to thefccdbackwhich is coupled.. 
to Ql. The modulator provides a square, wave out|xit 
proportional to the differenccbetween thcdc input and > 
dc feedback signals. ;The square wave frequency will 
depend uponthe switching frequency of theneon oscil- . 
latori. : ‘ '' , 1 , , . 



4-22. The demodulator is oiierated by the neon oscil- 
lator in the same manner. It 'provides f;’de out|wt •• 
preportionalto tfieaihplitudc of the square wavc ihixil. ., 

' 'i- ■ ■ ;■■■'■. ' I .w, T'?/ 

4-23. AC AMPLIFIER. ' / ' '' 

, /I' ; 1 ' , , Hi' ' ^ 

4-24, Arhplification of the squareWave outputfrom the , 

' modulator is provided by a six stage direct -cduplcd ' 

' amplifier. DcfecdbackfromthcbaseofQ4tb the base -‘i 
of Ql provides 'bias stabilization. , Ac feedback from * 
’(the emitter of C)3 to the emitter of' Ql is used to vary 
the ^In of Ql thru Q3. / This isaccomplishedby varying , 
the amount of feedback to Ql, due to the qwsitlbn of , 
the RANGE Switch., In the 3 jiV , to 1 mV range, re-'j 
sistor R7 is shorted out, decreasing the negativefecd- ' / 
back applied to Ql. : ' 

4-25. Febdbackfrom the emitters of QB pndQ7 isalso ' ‘ 
controlled to vary the gain of Q4thru Q7^>Tn theSp V / 

’ to 100 pV range resistor R16isshortedout, /decreasing ' 
the negative fcqc&ack applied to Q4. Caj)acitoys A3C4 
and A4C9 coupile the ac input and output and block the 
..'dc bias voltages. , ' / ' . 

4-26. DC AMPUFIER.',-^:'/'/ V.' : .'V:/ '' v 




. I ,4-27, Tile output/of the . dcmbdulaior is applied to, a : 
j ! four stage voltage and power/amplifier. ' provides’ 
temperature' compensation for, the circuit. When Q8 
and Q9 Increase conduction due tcv a rise in tempera- 
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■; : I ' V ’ : - j , 

tore, the emitter to base voltage of Q4 decreases, 
whichdecreases thcQS forwardbias. This maintains 
Q8 'conduction at a constant level, V , 

4-28. The final stage of amplification is a compli- 
mentary symmetry amplifier consisting of Q12, Q13, 
CR13 and CRH. The diodesbia's the transistors at a 
constant idling state, with no input signal applied. 
When on input is applied, the transistor responds im- 
,, mediately with an output. The input does not have to 
reach a certain amplitude to cause conduction in the 
transistors, sin c^ they are already at an idling con-, 
dition. , . ' ^ 

4-29. The output of the dc amplified: will be il V for 

< end scale input on all ranges. ^ out)xtt is also ap- 

. plied '^to the and - OUTPUT terminals J5 and J6. ; 

' ; Adjusuble resistor R2 provides coptrol of the recorder 
'output from 0 to volt end scale.i Diode network 
CR6 to CR12 protects the amplifier circuit from an > 
'/overload. ' 

4-30. METER CIRCUIT, / . 

’ 4-?l. The meter is a current* driven device which 
utilizes a taut band movement. A 1 volt output of the 
dc amplifier provides end scale needle deflection on 
all ranges. /During FA^ CHARGE and off (positions ' 

1 and 2 of Function Switch S2), the meter is protected ; 
from transient voltages by a 'shprt across it. Duripg 
the BATTERY TEST mode (position 3 of Function 
Switch S2), resistor S2R1 provides the amplifier load,' 
because the nieter is disconnected from the amplifier 

''' : 

4-32. Resistors R41 to R44 provide for calibration of 

< the meter. The resistors are' connected in pak*allel; 
with the meter as a function of the RANGE switch 

' setting. ■:/ \ ':> ;//;!')/■', : /''I 

4-33. FEEDBACK CONTROL. 

' 4-34. Control of feedback is accomplished through a ' / 

, deck of the RANGE switch’. The amount of feedback 
depends lUpon the position' of the RANGE switch. The 
closed : loop gain of the amplifier may be determined . I 
' by subtracting the feedback from the forward gain. / 

, The: fecrdaack/ provided for each range is list^ in] > 
',.Table4-l. ‘ - 

'* , ''i - ‘ '-M ■ : - I : ■ ' ' ■■ ^ ■ !■ !) ; ' . ■ 

' 4-35. POWER SUPPLY AND NEON DRIVER 



I 

P 

-,i ■■ 






(Fi^re 6-4). 



i 






4-36. Thepowerspurcefor the419A is four rechar ge- 
^lebatteries^ which supplya ^13, V anc^a -13 V output. 

' The 419A may also be operated from, linei^voltage; 
which will trickle^-charge the batteries during operation. 



4-37. The line inputmaybe either 116 V or 230 V from 
60 to lObO Hz. The intxit is rectified by CRl thru CR4 
and applied to series regulator Ql, ' > 

4-38. Zener diode CR6 supplies a constant referende 
.' lb the baseof Ql. The emitter of Ql is rcfcrenccdto 
the voltagcacross R2or R3. U the outlet current ht- 
croascs, Ql will conduct less^ due to less emitter to 
base bias^ This will decrease the olitixit current.. If 
cither output decreases,, Ql will' conduct luxrder. in- 
creasing the output current. 

4-39. (T he neon driver consists of a scries regulator 
circuit, a blocking! oscillator, and n neon circuit. 
Transistor Q5 and zene'r diode CR9 provide a constant 
reference to scries re^lator Q4. The frequency lof 
^ the blocking oscillator is controlled by varying the, 
ilvoltage across C3'. This is accomplished through ad- 
\justable resistor R9, | which controls the bias'on thc^ 
base of Q4, , . ' / j 

4-40. Due to inherent characteristics, cither Q2 oi* i 
Q3 will conduct hardcr^when power is applied. Assume ■ 
I that Q2 conducts more than Q3. As Q2 conducts,/ u 
' negative going signal is coupled through T2 to the base 
: of Q3.' This causes Q3 to cut off completely. At' the 
same time, a {Msitive going signal is coupled to 'the 
base of Q2, causing It to conduct more. While Q2 is 
conducting,’ a negative output will be coupled to the 
neon (Circuit. 1 ■ 

' 4-41. When T2 becomes saturated, thcirasitivc signal 
' 'is removed from', the base of Q2, and It cuts off. At 
the same time, the negative signal is removed from 
the base of Q3, allowing it to start caulucting. As Q3 
conducts, a negative going signal is applied to the base 
of Q2, holding it cut off, and a twsitive. going signal’ 
is applied to the base of Q3. Q3 continues to conduct, 
causinga positiveoutput tobo coupled to the neon cir- 
cuit'.' This will continue : until T2 becomes saluratcd,i 
and starts the cycle over again. 

4-42. The output of the bsclllator is coupled through 
T2 to the neon circuit. When an input Is, applied to 
the circuit, due to inherent resistance cliaVbctcr istics, 
eitherDSl drDS2 will light, depending uixni which has 
the least 'resistance. ' i 

•p . V' ■ . ; , - 

4-43. Assumethat DSl lights when the input is applied ’ 
to T2. Capacitor Cl charges until the oscillator 
' iswltches the input, and DSl ,gocs off. When the'os- 
cillator swit^l^es again, the charge on Cl insures that 
DS2 fires, and DSI stays off. This cycle’ continues 
with DSl and the DS2 firing, as long as there is an 
output from the oscillator. CRl and CR2 prevent the 
capacitor from discharging through R1 and R2. ' i i 
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* - Model 419A ' 



It ■'•1/ ■ 



1 / INSTRUMENT TYPE 



INSTRUMENTTYPE ' |. ' "j" RECOMMENDED MODEL’ 

Voltmeter Calibrator ' DC Voltage Range; j0,3 mV to 300 V , t -hp- Model 738BR Voltmeter 
,\i . ■ Accuracy: ±0,2% ^ / ' Calibrator , i. , /■ 

I • ' ' ■ ' 

« Strip Chart Recorder Voltage Range: 1 Vdc , ' i ) -hp 7 Model 7701 A i t 

I , ■ , , ' ; Speed: BO mm/see 1 ■ t ' Strip Chart Recorder ' 



kk "'- : .v /;- 



.Oscillator . 

: z:’'' 

; Qsdlloscope '" ‘ I 

••; :• • ; • \ iV - 

• ii ■ *> f. \ ;i 

, Electronic Counter, 

' DC Voltmeter ,t 



I Frequency Response: 5 Hz ' 

Output Freq: 60 Hz , 

Output, Voltage; 0. 5 V rms ' : 

Horizontal Sensitivity; 2 ms/cm ' ’ 

Vertical Sensitivity; 60 mV/cm ’ , 

Frequency Response: 100 kHz , 



' Calibrator 1. * 

-hp- Model 770IA , , 

Strip Chart Recorder , j,' ' 

-hp- Model 208A Oscillator 

■ I - 

-hp- Model 130C Oscilloscope 



.Capacitor ■ 

. ’.Resistors.) . 






Counting Range; 300 to. 400 pps^ ' h i' ' ~hp- Model.5211A Electronic ' , 
, Accuracy: ± I count / ■ . Counter 

' ,1 - . . ' ■ ■ M . . 1 1' I ,1 i j 

Voltage Range: 30 Vdc y -hp- Model 427A Voltmeter 

Accuracy; ; ±2% ^ ■ r- ; : v , -; ' ■ 

0,1 mF ± 20% 10 Vac ‘ V, ;v/ . -hp- Pa*‘t,^o, 0170-0085' y' 



, 0,1mF± 20% 10 Vac ' . -hp- Pa*‘t,^o, 0170-0085 ' 

100 ft ±1%1/8 W)VW 1 ' ! I ; ' -hp- Part No, 0811-0398 ' 

, ' ' eOO'ft ±1% 1/8 W met flm ' i -hp-’Part No, b7B7-llM’^^ 

- * 10 itft ±0,'25% 1/8 W met'ilm //’ 'h ' -hp- Part No, 0698-3193 

, Vt ; i’bo kft ±0,25% 1/8 W met/flm ( ’ ' -hp- Part No, ^ 0698-4057'^ V 

I 1' 900 kft ±0.5% 1/2 W mefcflm ' -ho- Part No. 0698-5488 



V/' 



; ■ V ' ^ !'/900kft±'6.5% 1/2 wmet'fim 

■ 'tif .J. ..'L.' 



mmmm 






iMft±b;i%i/8wW 



• ■ ,:t , I . , 

i' -i' 



./Vl'/ ' 9 Mft^±0,5%'l/2^,ihkllm : ; * 

• • < 1 . • / ., • • . \ y : i . ■: - 



■:) I ‘I ' 



-hp- Part No.; 0698-6488, 
-hp- Part No. 0811-0473 
. -hp- l^rt Nol 0598-5443 



’ ill' - .1 

',i' .'i' 
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,'6-2/ This' section contains the information necessary • ) voltmeter accura^^ - 

for maintenancb of the Model 419A DC Null Voltmeter. ^ vo tmeter calibrator 

Includedi are performance .tests,! repair; procedures; '/ ^ u**^*r. 

adjustment and calibration procedures, ‘and trBuble-' , resistor (-hp- Part No, 08U- 

! i 1 . ,, ) , . , , '0473) are required for this test., < i 

r'-i . ' . )• I ■ ' 

' a. Connect test sptup illustrated in Figure 5-1, , 
b. Make control settbigs bidlcatcd in step I of 



shooting procedures., . 



. f 






■ : ■'vl i : r’ 

5-3. TEST EQUIPMENT. " ' ' / ^ * 

' ' ■ . ■ 1 , • j‘. ': , ■ ' ^ 

' 1 . 



, ■ , , , . ' *) • Table 6-2; if Model il^A'reading is not within 

6-4. Thetest equipment required.for maintenance of.' ' ’ ' tolerances listed, V perform Full Scale Cal 1- 

the Model. 4 19A is listed in Table 5-1.’ Equipment' ' bration procedure (Paragraph 6-37).;) ’ ' 

having similarcharacterislics maybe substituted for » 

the equipment listed. ■ ■ ^ ^ ^ ' c, Re^atstepb for remaining steps in Table 6-2.' 

. -v " ! t' "-5-9^. BUCKING VOLTAGE -TEST.:/* ^-'i' 

V5-5. PERFORMANCETESTS;': ’■ 7 — 7 : 

' , r’ 41' ' , ’>16-10. No external test;^quipmenl is required for the 

: " ' bucking voltage performane’e test. 1 i " 

5-6. The performance tests presented in this Isection ,v'„ 7' '' 7,7 a , l.. .. 

are front-panel procedures designed to compare the li .i,':;; iwshbutton; . set 

Model 419A with its publishedspecifications (Table 1-1). ' ' ll 

These tests may be Incorporated In periodic, main- ■; b. v 'Rotate NULL contrbl fully clockwise and then 

tcnance, post repair, and incoming quality control in- , y fully counterclockwise; if 419A meter does 
spectidn. These tests should be conducted before any > , ; not peg in negative and positive direction, 

attempt is made' atjbistrument calibration. ■ ^ 
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I Table 5-2. Accuracy Performance Test, Supplemental, Ikita 



‘1 "/.’'I, 

.: v‘- 

• .■> 



'•'ii 



.. 1 > 









STEP ; 

^ 1 .1 . . ).* -•! 


VOLTMETER 
CALIBRATOR 
DC OUTPUT , 


' ’ POINT OF ' ' 
MEASUREMENT , 
FIGURE 5- 1‘, 


■ '419A i 

\ RANGE 

• >J >•? 1 ‘r/'ii . 


■ , ' i , - ' • ■ • t 

419A ' . 

' reading 


-T 


^44.;:,v4'30:";^ 


mv;,..i'' 


! > -'1.,,.. i 

' A 


■ 


, . '.'*4 ^ ■ ) i 

3 irV "V 


7' 2.84 to 3.16 


2 ;:"4, 

i ■ •• 


'17'/': 100.; 


mV 


’ , ii 




TO. PV / 


7; ;' 9. 7 to 10,3 


);,"1 3 


> . 300 ’ 


mV>, ' 


’ ■ ‘ i ; 

:;■.;■■ "7 :,^A^ 




: 30 nV 


'29.3 to, 30.7 


' 4. 




,;'V. 


-.7 ,:A 




100 'pV 


, 97.9 to 102.1 










300 pV 


293.9 to 306.1 ’ 


' , 6 




'mV ' 


B 




1 mV ' 


0.98 to 1.02 






mV ‘ 


i'n' 

7 - ® 




3 mV > 


, 2.94 to 1 3.06 , 




Y-' “10 






- 


' 10 mV ' 

! J •' 


9. 8 to 10.> 




■ ’f'S: :;" 3b V: 


mV 


■. , b 




‘ 30 mV 


'29.4to'30.6 . 


10 


; i.sY,’ TOO 1 , 


mV 


4;; "> 7 : B 


Remove j 


, 100 mV 


98 to 102 


ii 


300. 


mV 


■ '■ B 


>Alten-' 


300 mV 


294 to 306 


• 12 'V!..;' 


/ '■■17 

•1 •’ • 7j ' 1 * 




4, .7;: ' B 


uator ; 


■' '7;:’i^, V 


0.98 to 1.02 




,3; ' 


,; v -:Y : " 


B 




3‘ V ’ 


, 2. 94 to 3.06 


'. "■'ft:: 14 


10," : 


i V / 


i i . • • • . ; 


■ ■ 


. 19 V ' 


9. 8 to 10. 2 


!''i^ 




V 






36 V ' 


29.4 to 30. 6 


r '4 ■/ 


WO '4 




B 


' 'V ■ 


100 V 


98 to 102 




v „ / 300 ", ^ 


."V-. „;;■,:■■ 


' B 




300 V , 


.294 to 306'' 


• 18 1 : 

■:■ ;.L. ..." /•;•. 


300 


:,V:'>';,4' 




7 ; ■ 


1000 V 

!;l '-■■ ^ > ■’^ 


280 to 320 , 






‘j 



■I - 



I . 



:i" 5-1 



"i:;v .> 
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' 5-n. AMMETER ACCURACY TEST. ' ; 

■ — ■ ■ ■ I ■ ■>}} 

5>12. The omnieter accuracy performance test ts ii- , 
lustrated In Figure 5-2, A voltmeter calibrator (-hp-,' 
Model 73BBR)) a 9 MR resistor (-hp- Part No. 0698- ; 
5443) anda 900 kR resistor (-hp- PartKo. 0698-5488) 
are re^uired'for this test. ,, 

I al Connect test setup ilipstrated in Figure 5-2. 

,(i "'b, SetModel 419Aand voltmeter calibrator con- 
trols 'as indicated In step 1 of Table ,5-3.' If ' 
'Model 4 19A reading is not within the listed 
tolerances^’troubleshbot the input attenuator 
Y ^V'-' ,'' ^(P®*^rapk 5-49), 

’ ‘ ^able 5-3. Ammeter Accuracy Test , ^ 



STEP, 


VOLTMETER 
CALIBRATOR 
DC OUTPUT 


419A 

rAnge 


419A 

READING . 




•.SmV:-''' 


' 30 pA 


26.1 to 31.9 


'.001 'V 


100 pA 


96 to 104 


.003 V 


300 pA 


290 to 310 


1 4 


i : ) ■ ' : 

, .01 V 


lOOOpA 


,p70 to 1030 


: 5 


j03/::'V ' 


3000 pA 


2810 to 3090 


‘ ' 6 . 


.l/’V''' 


10 nA 


9.7 tp 10.3 ; 




.3 /;V'' x)' 


30 nA 


29.1 to 30. 9 



■'A'X:: 



5-13. RESPONSE TIME TEST. ^ ^ 

'5-14. A Strip chart recorder (-Hp- Model 7701A), a 
voltmeter caUbrator (-hp- Model 738BR). a 100 R 
resistor (-hp- Part No. 0811-0398), and a iMRre- 
sistor ‘(-hp- Part No. 0811-0473) are required for 
'this test. Si, ''. X 

. a. Connect strip chart recorder to 419A and - 
OUTPUT terminals. - 

b. Construct test setup illustrated in Figur e 5-1; 

. turn voltmeter calibrator, dc output off and 
setfor 30 mV output; connect 419A > INPUT 
■i terminal to Point A;' ^ 

,c. ^Set 419A RANGE switchto 3 pV position; de- 
■ ‘press VM/AM pushbutton. . ' ' 

■ x;, ;; ■, v - ’,r - ; . , ■■ 



t .* 



d. Start strip chart recorder and turn voltmeter 
calibrator c dc output on; if strip chart re- ' 

, corder does not show OUTPUT at 95% between 
2 and3 seconds, i»rform Chopper Adjustment 
(Paragraph 6-33). ' , ’ '-ii' 

e. 'Turn yollmeter calibrator, dcoutjwt off and / 

set for 100 mV output; set 4 19A RANGE switch / ’ 

i to 10 pV position, ; - ‘‘i 

f. /Start strip chart rccorderand turn voltmeter / ' 

> calibrator dc output on; if strip chart ' re- ! ' 

corder does not show OUTPUT at 95% within I i ' 
L second, perform Chopper Adjustment (Para -[ 
graph 5-33). 



5-16. SUPERIMPOSED Ac REJECTION TEST. 






5-16, The c|uperimposed ac'rejection test setup is il- 
lustrated in 'Figure 6-3. An oscillator (-hp- Model 
208A), a 600 R resistor (-Hp- Part No. 0727-0081)^ 
a 10icRreslstor(-hp- Part No. 0684-1031), and a 0,1 
pF capacitor (-hp- Part No. 0170-0085) are required 
for this test, 

- ■ ://’ ' ' ‘ " ■ i'- ■ ' 

' a. 'connect test setup illustrated In Figure 5-3; 

, do'not connect oscillator. , ,y , , 

b. Depress 4 19 A SET NULL pushbutton; set NULL 
, controlfor +9 pVon lO pV range. ' 

■ L- ' - - I ■ ' j- , 

c. ‘Connect oscillator and set its output frequency 
i , for 60 Hz; output voltage for 0. 5, volts rms. 

, ' Model 419A reading should not vary more than 

ii ±0.2 pV after the initial transient. ' 



5-17. NOISE TEST. 



■ i.) 






// 5-18. No external test equipment is required for the 
noise lest. i 

' a. Short^419A ^- and - INPUT terminals. ' 

b. Zero 419A in VM function bn 3 pV RANGE.; 

' ; V' 

c. If noise displayed on 41j9A meter exceeds 0,3 

pV p-p, perform Chopper Adjustment (Para- 
graph 5-33). '> 
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,1 :! 
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’’i , I Fiyyre 6-3, , Suj»rimposed AC Rejection Performance Test Setup 

5-19. INPUT RESISTANCE TEST. 



I I 



5-20. A Voltmeter Calibrator (-hp- Model TSSBR)* a 
' 10 kfl resistor (-hp- Part No. 0698-3193), a 100 kR 
' resistor (-hp- I^rt No. 0698-4057), a 1 MR resistor 
(-hp- Part No. 0757-1054) and a lOMR resistor (-hp- 
I Part No. 0698-4126) are required for this test. 

' a. Connecta 10 kR resistor to Model 419A IN- 
PUT terminal. 

■ • ') .1 1- . * ■ . . // i.: ■ ■ . 

b. , Connect voltmeter calibrator dc output ter- 
’ minalsto 10 kR resistor and -INPUT terminal, 

’ ‘ on the Model 419A, m ' ,r ■' ' 

Set Model 419A RANGE to 3 mV; set voltmeter 
calibrator output to 3 my (.003 V). ij ’ 

The Mode),419A should indicatc2. 73 mV which ^ 
verifies an input resistance of 100| kR on the 
3 mV range, as givenbythefollowing formula; 



c. 



ii Set Model 419A RANGE To 100 mV; set volt- 
meter calibrator output to 100 mV (.I’V). 

j. ' Model 419A should j^ad 90i 9 mV wljlch veri- 

, lies an input resistance of 10 MR bn the 100 , 
' : mV range. ; i 

:i I . i 'l A ‘ ' ' ,r • ■ 

k. ' Replace the 1 MR resistor with a 10 MR re- 

^ 'I sistor. , ‘ .,1 , 

■ ‘ i 

l. , Set Model 419A RANGE to 1 V; set voltmeter 
, i i calibrator output to 1 V^ 

irV ' : 

m. Model 419A should read 0. 009 V which veri- 

fies an input resistance of 100 MR on the 1 V 
range. \ > ' v 



I' 



■ I 



”ln E 



s m 



m 



I ,e. 



where Rj|^ is thc 419A int)ut'rcsistance, -!Rg 
is the series resistance, Em is the voltage 
indicated on the Model 419A meter and Eo is 
the vpltmetei^ "calibrator output voltage, 

‘ — — note 

The input resistance may vary slightly 
c^da tolcranceof i3%shouldbeallowed. 

Replace the 10 kR resistor with a 100 kR re- 
sistor.’ '■ 



5-21. REPAIR PROCEDURES. 

5-22. COVER REMOVAL. 

5-23. When it is' necessary I to repair or' adjust the 
Model 419A, one or more covers will have io be re- 
moved. Refer to the following steps for cover removal 
procedure. ' ■ 

| a. TOP COVER. Remove top cover screws; slide 
’ cover to rear and lift to remove. 



-j 






f. Set Model 419A RANGE to lO mV; set volt- 
meter calibrator output to 10 mV (.01 V). 

v': ^ -V'.'' 

;i g. 'Model 4 19A should read 9.09mVwhichveri- 
:. fics an input resistance of 1 MR on the 10 mV 

/A nr:', (range.':, '-n -rt : ■ 'In 

’ : h. Replace the 100 kR/resistor with a 1 MR re- 
sistor; " ; 



' jib. SIDE COVERS. Remove four' screws from 
side cover;' lift to remove. 

■- ';i 

, c. j BOTTOM COVER. Remove bottom cover 
screwsat rear of cover. Slide cover to rear 
> ) and remove. .i-'i'-.' 

5-24. SERVICING PRINTED CIRCUIT BOArDS. 

I ■- • ^ I I I I I 

5- 25. The ModeL419A has’ two etched circuit boards. 
Use caution when removing to avoid damaging mounted 
componenti?. The assembly and . -hp- part number 
are etched on the interior of the circuit boardto 
identify them. Refer to Section! VII for parts replace- 
ment and -hp- part number information. 

6- 2S.,The etched circuitboards are a plated -through 

type. The electrical connection between sides of the 
board is made by a layer, of metal plated through the 
component holes. When' .workbig on These 'boards, ' 
observe the following general rules. ' f ' 






im. 



a 



;,7; 

'J ' ■■ 

P 



: J 
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Model 419A 



n> To avoid contonitnation, wear clean lint -free 
cotton or rubber gloves, ! 

' ■ . - i' 

b ',1 Use a low -heat (25 to 60 watts) small -tip Bol- 
' ' dering iron and a small diameter rosin core ,> 

I solder, 

c. Circuit components canb<^ removed by placing 
the soldering iron on the component’ lead on 
, eitherside of the boardand pullingiip on lead, 

' If a component is obviously damaged, clip leads 
as close to^ccHnponent as possible and then 
I iremove, J^cess heat can cause the circuit 

i and board t.6, separate or causedamage to the 
: component; ' ‘ - 

d; Component lead hole shouldbc , cleaned before 
'' inserting new lead. ' . 

- V,, ^ ■ 

e. To replace components, shape new leads and 
insert them in holes. Reheat with iron and 

, add solder as required to insurca good elec- 
■i / trlcal connection. 

f. Cleahexcess fluxfrom tticconncction and ad- i 

' Joining area. ; ^ ■ ' i ’ ' 

-7, . . -^7 ,.7 j ' ' , 1, 

g. To avoid surface contamination of the printed 
circuit, clean withweak solution of warm water 

, and m|Ud detergent after repair, . Rinse, thor- 

, ougtUy with , clean water, Wlien completely 
. dry,' spray lightly with Kryloh (#1302 or equir 
' ' . valent). . o , | ' . i 

. , /. '0 \ . - ■ /:. I ' 

6-27, INSTALLATION OF REPLACEMENT NEON ' 

- SUBASSEMBLY (-hp- Part No. 1990-0214). 

6-26. Physical alignment and neon , selection are cri- 
tical. When trouble is isolated to the neon subassembly, 
the 'complete subassembly should bo changed rather . . 
than replacing the defective neons, 71 ' 

■ : ■ , 77 : 7''/:.;! ■. i7,7^o7 ,V . ’ v ■ ■ 7' ' 

a. Remove the top and side cover on the meter 

:7 V7 ...7,- . , , 7 7 : 

b. Disconnect the neon subassembly leads from 
pins on A2 board. (Note location for recon- 
necting the new leads). Maneuver subassembly 

; cablethrough the grommet on the inner' shield, " ' 

c. Remove the two photochopper assembly mount- ' 

‘ ing screws and remove neon subassembly. 

>■ V, ' ' . 7;' 7 , : 7 ' 

d. I Install new neon subassembly. Note that the 

’ , ‘ rubber grommet on thesubassembly is offset 

7 ,toward the top of the insti^ent. 

'■"^f7:>7 ’'^/7’■:'7 7? ';.. ■■ >7' 7- 7 ■ , : /j, ^ 

: e. .Route the neon subassembly cablethrough the 
7 ' ' inner shield and reconnect the cable to the 

77 r:7-,A2boerd.7 ^ ;j ■ : 7 ^ 

■7, -7; ■ , ' ■ ■ ' . ' 7.-' 7;,:" v"'-- 

' f. Replace the side cover and recalibrate the 
M<^el 419A as outlined in Paragraph 5-29. ' 

5-29. Adjustment 

;;:7:..,h'7: 7 ;’ ' 7 , ■ 7 ' - 7i 0 *;- . '■■■■:, 7 .7 7, 

. ■' I ■ ' .i ^ ; if. ' 

5-30. Thefollowing is a complete adjustment and, cali- 
bration procedure for the Model 419A., These proce- , 



durcsshouldbe conducted only if it has been previously 
established by Perfornmnee Tests (Paragraphs 5-5 
to 6-20) that the Model 419A is out of adjustment. 

5 -31. MECHANICAL' ZERO ADJUSTMENT . 

5-32. The mechanical zero adjustment is loco led on 
the instrument front i«nel. If the meter pointerdoes 
not indicate zero when the Instrument jwwer hasbeen 
off for at least onc'minutc, mechanically zero the 
nicter following the procedure outlined below. 

• ’ • .i . ' ' ' . . ' ’ ' 

' a. Turn instrument power off; disconnect input 
signal; remove output cable; and allow one 
' ] ' minute for meter pointer to stabilize, 

','7--/r'7-7 .. : 

: b. Rotate zero adjustment CW until (Winter is to 
left of zero, moving' upscale. Continue until 
7 7 pointer is at zero. U pointer overshoots zero, 
repeat operation.' / 

i.'i ' . ■ :7.i : ‘ , 7 ' i 1 ^ , . 7 ' 

c. When the pointer is exactly at zero, rotate 
zero adjustment slightly CCW to free it. ‘ If , 

, the meter pointer moves to the left during this 
I Istep; repeat steps b and c. 7 7 1 

5-33. CHOPPER ADJUSTMENT. > ’ ’ 

. : ' 7 7 ;o. .. ^ -7 .77-^7",. ' ■ 

5-34. An Oscilloscope (-hp- Model 130C)nnd an Elec - 
tronIcCounter(-hp- Model 52llA)are requiredfor the 
chopper adjustment, i ^ 

V ' i/ -——NOTE— ' 7 ' ■ ■; 

If Serial Prefix of instrumentis 514-, 

' I refer to Appendix C for chopper ad- ' 

7 justment information, j .| 

• ’ ■ , • j ' 

a. Remove 4 19A top cover and shield. 7 

' ■ ' ' ''77- ■ r ■ ■ " ' ' i ' 

' b. Connect Oscilloscope and Electronic Counter 
V to A2TP2. ' 7 

.1- ; ) .. I ' , 

c. Set Oscilloscope for 2 ms/cni horizontal sen- 
sitivity and 50 mV/cm vertical sensitivity. 

i' : ' 

d. Adjust A2R9 (FREQ.) for Electronic Counter 
' indication of 320 to 340. (This corresponds 

to chopper rate of 160-170 p()s as Electronic 
7 ' Counter also counts smaller pulses. )' Adjust 
A2R5 (NEON CURRENT) for waveform amp- 
litude of 140 to 160 mV. Figure 5-4 shows 
7 the chopper waveform. ' 7 ^ 

^ NOTE- — — — ' 

If the Neon Waveform is unstable, an 
intermittent neon bulb is indicated.' 7 
' ' See’ Paragraph 5-27 for replacement 
s information, ■ 

;7 e. If correct waveform is obtained and i^sponse 
time is still not within limits of Paragraph 5-r 13. 
A4R26will have tobe reselected. If response 
on 3 fiV'range is longer than 3 seconds, the 
7 7 ' ^ value of A4R26 should be decreased. If re- 
7 sponse on 3 iiV range is less than 2 seconds. 



I 




Model 419 A j V ,, ' ' :■ \ ;■ ' ; 

p ? 'A4R26 should be Increased. A4R26, should be 

between 6. 8 IcO and 15 ktt with a typical value 
ii'of lOkn. A4R26 is an Allen -Bradley, com- 
position. 1/4 watt ± 10%, resistor. 




5-35. ELECTRICAL ZERO ADJUSTMENT. 




5-36. The electrical zero adjustment should be per- ’ 
formed when the me ter pointer does not indicate zero 
’on the 1 volt range when instrument power has been on ‘ 
for at least oneminute. No external equipment ispre- 
quired for this adjustment. , ' J , 

! ■ . ■ l '■ 

, a. Set 419A controls as follows; ‘ J> 

' ■ - ^ ■ RANGE . . . » . . . . .|. . . . .-..v I V i' 

ZERO pushbutton /. . . . Depressed i 

1 ■ ■ I , : p. ■ : ^ /' 1 

p b. Remove top cover; adjust A4R14 (li V ZERO 
; , for zero deflection on 419A metpr. 1 

5-37. FULL SCALE CALIBRATION. 

./ . ■.» II I. .1. . « I. — I - 



5-38. Thefull sdale calibration consists of performing 
the 3 pV, 10 fiVp 1 mV, andl V adjustments. A Volt- 
meter Calibrator {-hp- Model 738BR),'a lOORResistor 
^ (-hp-Part No. 0811-0398)and a 1 MR Resistor (-hp- 
I Part No. 0611-0473)'are required for this test. 



’ " ' ' a. Connect test setup illustrated in Figure, 5-1. 



b. Remove 4 19A top C9ver; depress VM/ AMpush - 

■ , button. : ^ ' ’ ' . : 

c. Voltmeter Calibrator for 30 mV output; T 
connect 419A to Point A; adjust A4R41 (3 pV) 
for full scale deflection on 3 pV rangcL * i 



^ Scciion V 



'/.SetVoltmeterCnllbratorforlVouti)ut;con- 
ncct 419A to Point B; adjust A4R44 (I V) for 
full scale deflection bn 1 V range, , 

6-39. BATTERY TEST CALIBRATION. ' i 

5-40. A DC Voltmeter (-hp- Model 427A) Is required 
for the battery test calibration. Y . ' 

, — -NOTE — ■' 

f;. ■■ ■.■■■■)■ 

) Batteries must be fully charged be- 

fore performing this procedure. (See , 
Paragraph 3-13). ' 

a. Remove 4 19 A lop cover and shield. ' ’ , i 

b. Connect DC Voltmeter across BTl thruBT4. ' 

If DC Voltmeter Indicates less than 26 V, re- 
charge battery power supply in accordance 
.with Paragrai* 3-13. If DC Voltmeter indi- 
cates at least 26 V, proceed tp step c. ^ 

c. Depress Model 419A BAT TEST Pushbutton;' , 
adjust A4R4 5 (BAT TEST CA L) for Model 4 19 A 
Meter reading (0-3 scale) equal to DC Volt- ., I 
meter reading in step b. 

5-41. TROUBLESHOOTING. ; 

5- 42. This section contains information designed to 

assist in the isolation of malfunctions. These checks 
shouldbe undertaken only after it hasbeen established 
that the trouble cannot be eliminated by the Adjustment : 
and Calibration Procedures, ' Paragraph 5-29. ? , - 

YY; — H — NOTE ^ ^ 

' , i;' 

The 419A operates erratically when 
, the charge oh the batteries is rpar-,' ' ‘ 

ginal. Since the exact capacity of the i 

Nickel Cadmium batteries cannot be ‘ 
determlnedby voltage measurements, , ' 

' itisadvisabletochargethebattcrics 
' - before troubleshooting. 

6- 43. NO RESPONSE TO INPUT. ’ 

. ^ _ . 

5-44. If the meter does not respond to input (usually ' 
accompanied by^a constant offset near full scale after 
' meter has been on for one or two minutes), proceed > , 
as follows: ' ' , ■ 




Id. Set Voltmeter Calibrator for 100 mV output; 

connect 419A to Point A; adJustA4R42 (lOiptV) 

I for full scale deflection on 10 pV range, y 

y ;Y*';Y NOTE ' . ' ' ' ^ 

Remove Ksistive attenuatorbefore / 

performing steps e and L i 

;e. Set Voltmeter Calibrator for 1 mV output; 

I connect 419A to Point B; adjust A4R43 (1 MV) 
for; full scale deflection bn 1 mV range. - ; . 

YYi :> ■ Ir ^ 



a. If one neon is bad, all the pulses at A2TP2 * > 
will be the same amplitude. If the blocking 
oscillator is bad, there will be no pulses at 
A2TP2. 

^ . I ; . : y Y Y. ■: 'S ■ ■ I, 

b. Check for approximately 8 volts dc at the 
emitter of Q4 to isolate between the blocking 
losclllator and its voltage regulator. 

c. Iftheneonwaveform at A2TP2 iscorrect, the ’ 
; Y trouble is in the amplifier. Y / 

.-1^ ■■ : ■„ Y r y : 

■■■■■y.-.Y y^':--,^/YY :Y‘ Y ^YY 'Y 
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5-45. POSITIVE OR NEGATIVE FOLDOVER, 

i ■ ‘ 

'5-46. Foldovcr is whentlic mcternccdleiwgsand then 
returns on scale when the input is overloaded. 

• •' : ! , 

a. Ifi positive foldover occurs^ check A4Q12 for 
, , . low gain. 

1 b. If \^egative foldbver occurs, check for low , 
gain in A4Q13 and for a leaky A4C8 orC12. 

' ' ■ ■’ ’ I ■ \ 

' ,5-4'7. EXCESSIVE NOISE. ' 

' 5-48. If the 419A meter noise Is in e.xcess of 0.3 (iV 
pcak-to-peak, proceed as folloviis: 

* a. Chock the batteries for tow charge, ^ 

' '• " ^ ■ I ; ' ’ ■ ' 

’ , b. Check the 'chopper frequency In t cordance 
' ,5 ’ with Paragraph 5-33, Misadjuslmentof chop- 

, ’ ' ji per frequency or drive or a misfiring neon 
' bulb will cause noise. ' i 

: ' ' c. Clean the pin connectors on the A4 board with 
, a fiberglass brush or typewriter eraser and 

ensure they are making good connections. ' 

^ ‘ ; ' ■■■' . ’ ' r ' , 

d. Check the transistors in the AC Amplifier for 
' noise (A4Q1 or Q2 most probable),’ ' 

6-49. TROUBLESHOOTING THE INPUT ATTENUATOR. 

, 5- 50. If trouble is suspected intlie input attenuator or 
feedback'divtder; 'proceed as follows: I . , , 

a. Rotate the range switch through all ixjsitlons 
’ to clean the switch contacts, 

, . , b. Check the SiOMfl resistor (SIRS) fordustac- ^ 

' • cumulation; clean if necessary. ’ 

'■ V.-, ; 

V , . c. If trouble persists, carefully check the’ input 
attenuator and feedback divider resistors. 

note — ' ' — - 

■ / |Parallel pathsexist for, several 

jOf thc rcsistors. Before rd- 
:i ' ' ; j iplacinga suspected resistor, uh- 

, , I ' solder one lead and check the re- . ‘ ^ 

sistor again. 



5-51. REPLACEMENT OF FACTORY SELECTED 

COMPONENTS. , ' ■ 

5-52. Certain com iMncnts within the Model 4 19 A are 
Individually selected in order to com pensate for slightly 
varying circuit parameters. These components are 
identifiedby an asterisk (*) dnthe schematic diagrams 
anda typical value isshown. Thefollowing luragraphs 
’ describe thc function of the factory selected comtwnents 
and give replacement instructions. ‘ i 

5-53. A4R26*. ; ' 

: ■ ; ' . ’’ 

5-54, A4R26* is factory, selected to provide proper 
amplifier res|)onsc time.' Res|x>nse time canbe evalu- 
ated by performing the Response Time Test (Para- 
graph 5-13). A4R26* should be replaced only if re- ' 
sponse time cannot be corrected by performing the 
chopper adjustment procedure (Paragraphs 5-33). 
Paragraph 5-34 step c gives specific replacement in- 
structions. ' i , 

5-55. A4R47*. 

- . I ' . . ■ ; j " ' 

) - , 

5-56. A4R47* Is factory selected to provide approxi- 
mately 1, I Vdc at the rear panel OUTPUT terminals 
into a 1 kR load with thc LEVEL control turned fully 
cw and a 'full scale iniwt applied to the INPUT ter- 
minals. Once A4R47*hasbccnscIcctedat thc factory, > 
there should be no reason to change its value unless 
one of the outiiut transistors A4Q12 and A4Q13 or one 
of the diodes A4CR13nnd A4CR14is replaced. Factory 
values of A4R47* range fromi, 16 kR to 20 kR with a 
typical raluc of 18 kR. A4R47* is an AIIcn-Dradlcy 
composition ±5% 1/2 watt , resistor. If the value of > 
A4R47* must be changed, proceed as follows: 

'•'■Jr''’ ■' J • 

, V Apply a 1 Vdc Tnjxit to the Model 419A, INPUT i 
' terminals (I V range). , 

' ' ’ / ■ • '■ ■ 1 

, b. Connect a' l/kR load across the, rear panel ' 

OUTPUT terminals. ' ' 

;■ ,V . "L. ; ; . . 

c. Turn LEVEL control fully cw. 

d. Measure the voltage across the load. If, the 

' voltage is less than 1.0 Vdc, increase the value 

. of A4R47*; if the voltage is greater than T. 15 ■ 

‘ Vdc, reduce the, value of A4R47*. 

■f J, ■ ' 

e. After replacing A4R47*, perform the Full 
Scale Calibration procedure (Paragraph 5-37). 
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> . PERFORMANCE CHECK TEST CARD 



HEWLETT-PACKARD MODEL 419A 
DC NULL voltmeter' , 
SERIAL NO. 1 ' 



TEST PERFORMED BY 



'419A Rangd 



4 ISA Reading 



DATE 

TEST LDvirrs 



Paragraph, , , 

6-7. VoUnieter Accuracy 



.'I ; > . 



: ' ■ -.J'- ■' : 

, 5-11. Ammeter Accuracy 



‘i- I ; 

■> . 



5-13. Response Time 

; ■ • t- , 1 . ■ . . 



3 iiV I 

to fiV '/ 

30 pV I 

^ 100 (iV f ' 

,300 iiV I 
1 mV 
, 3 mV 

10 mV ' ' 

30 mV , I 

100 mV > ■ ' 

30O'mV ' ' 

1 ' -V --'I.-'. 

:;3,'. V' ^ V 
10 .V , , . 

30 V 
100 V 
300 , V 
1000 V 



30 pA 
100 pA 
300 pA 
1000 pA 
3000 pA 
10 nA 
30 nA 



, j ■ i ’ 

'•J 



. • ' * ■ I 

■I ' ' 
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to 
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,97.9 
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10;3 
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to‘ 


30.9 . 
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i 


05V i 


sec 





6-15. Superimposed AC Rejection 



• -‘K •■'V.' • •' H'.' - • 



10 ^v 



< 0,2 II V Change 



'5-17. Noise 



: i:-; ... i'-'-,.; . 



<0.3 uV 



■ ■ 5-19. Input Resistance V ' 









10 mV 
100 mV 
1 ,V 



iOO Kfi i 3% 
1MR± 3% 
10MR±3% 
100 MR ±3% 
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-.NOTES- 






L PAirruLitcrKrtEHccDrjs»<AnonAitEiriOttK, ppcrtx 

urm AASFUbLY OM fl’DAn4.^tPLY DEStcKATtONlB) OR DOTH 
■I roncO»irLCTEt)E3nNATION/ 

9 , COU|«ONRiT VAU'U ARC fUOWP AS rOUiDaCUNLCStoniCIt* 
wise NOTED. 

> I RESISTANCE IN OKM5 

CAPACrrANCE IN MICPOrARAM , 

, , tf» DENOTE* aiASCftS CDMUON WAY W CONNECTED TO 
'''V l»RDl*NDTHrtOCn»>OWERLINE| » U • 

' ^|?£N0TE*S)CNAL COMUON t ^ 

I ^ DENOTES rOMXRa'PRLY COMMON . ’ f 

^ 4. — --.- M , - ,• DENOTE* ASSEUDLr. r ^ ' 

■ ■ ■ ■' DENOTE* MAW WCNAL PATH. 

^ ■ DENOTE* DC EEEDRACK PATH. , 

i . , . ■ , . , . , / • _ 

^ ^ - DENOTE* AC PEEDDACK PATH. , 

. n- ■■ ,■•■’. . . . ; . 

I i prjaaTMrnoNTfPA.stLMAiuuxtt. . * 

C— C3 Otwre* REAR PAHB L MAPKKO. 

___ ^ .' -| . .'■ . 

DENOTE- BCRtWDiaVERAWVST. , 

i ••■•'■ ■ 1 • ' • • I •. •••.'■ . 

■■ ■ V h ‘ .. ■ 



Ta v«»/ denote* wmiTCOLORr COLOR CODE SAME A* RESISTOR 
. COLOR CODE. ■ FIRST NVMDER lOCNTITir* RASE COLOR. 

' i SECOND NVMBtRmENTIFIE* WIDER STRIP, THIRD 
NirMBER iDEirnriE* NAMHMER STRIP. 
lr,r, s«i/ *WKnEE RED. VELLOW’.I j. ^ 



1 WIRE COLOR 1 


0 


buc ' 
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RRN 


2 


RED 
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CRN 
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TEL 


S 


CRN 
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DLU 




vto 


* 


CV 


» 


WHT 



i. AVERAOC VALl'E BSOWN, OPTIMCM VALUE SELECTED AT 
PACTOny, SEE PARACRAPH S-Sl POR REPLACEUFJfT 
WSTRCCTIONS. I • •. I f 

P. ^ DENOTE* TWtSTci PAIR. 

I*. VOLTAOE* WDICATED IN RED ARC MEASURED WITH VU 
. PC8HRCTTONDEPRE2EED. I VRANOE. INPUT PRORTED. 

J ALLraLTAOESAREOtfK ^ 



)V\ . ^ 

* 

A 

'I 






I ’ 



A4 

{hp Port No. 00419 66504 ) > 






tf):!'- 












■iyM- 



I 

MM: 






I 

, I 



'n°T 




•1.' }. 

■; -Z 



E3> 



Jl „ O'^K 






■‘ ,• -S, 

i5!o' 



•b. 



i .'l' 



ir. ■a;'.', - 



FUNCriON SWITCH 

i—CE> 






l'.' •!' 'I ' ' ' . 

r«;i.. . ' . ■ ■ j- ' 

‘ ■'! , / ' 

pm .. . 

n'i'‘ P ‘ - 1 >!“' 

m ^ j - ' ‘ ' 

.. . ., 

■ ' 



(4. ft 


A, 




k' J 










-it 


A 


S’' 




. \ 

1 • . ■ ■ ' 

. ', • ■ t ' • 


J 


la 


ti 












^!qSUs.> «§ L§h 






>IK 

Ls, 



t J5^o fJS. 

H\ U< 



La. 
■« L_a« 






'.ft': 



'’) ■' 



h' A 



A ft'A A 






(D d] ’0 ■ d] 

© ® ® © © ' © 



0 

© 



a, 

tJS,' 

a 
a' 

Q> 

% 

Q. 

<3L 



>'t<m 



ir- 

eiCPi;_® 
SkRZ : - 

’ SIRS : 

■ I *"*'• • >fv : 



BiRii MRS 
tQM (»TV 
SIR* 
S*CR 



SIR9 
P2R 

SiRiOl ^ 
SSOO^ GL; 



EiSa 

0S1AJR) 



i-a 

iLa, 



Si»T.; _ 

llR«.: _ 
iwl 0. 



«> 

a. 



’ Gi 

®p 

Go 

'®o 

®o 



■t 



PrOMQ 0 ROS 2 



0® 
o® , 



®« 

,®o 

0« 



o® RT5 ®a 



Ri 

t:cc 



f I 

COARSE j 



NULL 

1S00 liV MAtOl 



-r^R 4 ' ' R 5 L 

WBR ! ISOOf 



RT> 

2200} 



PIKE 



Li 



SJOtPlQ 






SICWIQ : ' 





. ' cS- 




ft 






k 


.a, 






• •I 




C©- 


y 






M. 






■M> 1 


,SL 


© 

0 ^ 




. 2 .! 




’ ^ 


StR 24 

90 SK 


- 2 . i 


oS- 




SIR 2 S 

9 « 06 W 


.ail 


> 


c®. 


.a,'! 






RS 

K«r 


- 2 ,’ 


0 ® 


> it 


.a.\i 




'.■■■"oS. 




s>.} 


o® 


cS. 


MR 2 S 

sen 




,o 










, 0 ^ 


S 1 R 22 

. *4 


s 


c® 


«o 




je. 


0 ®, 




*iR 2 t! 

too: 


it’! 



oi -'. -‘r*. 



V 81 , 

AAN9C S*ITCH 






> < BOTTOM VIEW 



'■V' 



E3GEJ^^^E3 

rm [33 QO 



'PPmPPPP 

1 ' ‘ \ ^ .1 ■ . !, I f* t ‘ 

ft! •‘•'■i' ' ' '.'tn . I 

lipSieasjrWfef'iife 

m>' !>’. 



m nn '' i ,czn nn 

El ’ r 'e^! ® ^ 

>,,• eS EaSjiJ 
' 1 ^ ori , 't^ OEj® [S {153 



■'aft '■■I:; 



T III 




, , ■ 8* , 

FUNCTION SNITCM I 






O ® <5> ®. ■© © © 






I :ft'ft.|! 









fAV '.M '11., ■"' ! " . 

immrnMmMMmM: 



RCAO 




»r 


MUU 




Nua 



;[1].S'ID ID'S 

© .© ' <D ® © ® I ©• 



',-?*• I - 



*) i 



PSPmrn: 



■mfl: 

PmH: 

’i — 



•'i . 












) t I 



.7:U'. 'f/' 





Model 419A 

I:.' ' ’■ 



vr-'i.v 



I” 



:) . y 






■I. ■ 






■'v'" V.' V^^N' ■ '■■ ■■ 

7 i- 'V .. 'V 

' ! ': ■! ^ - ■■■1 , 

■j^vVi ' ^ '7,' ' : ■ ^ . -r 

■ / ■ '-V , '■ ■!>' '■ ;■ 

:^iCTio 

REPLACIAiLE PARTS 



,i : • ■ , I'i ' 


■ 'V ■ "7. ’ 


7 


I 

• 1 • ' ■ 


1 ■- V ■ 


M.' ; 


■ i.. ' .7' 


' ’v '-, 'M'bi : 


' .7 t i , ■ 


. ' 




b i. 


'S 

• . .| . • I.' . 


1 ' ' 




.'i • 


' .-■■•• • 


■' V': r* ''‘l. 
7' ■'). 

i • 1, .1 • ' . 

•• il ■ 1- 


V“: ' 7' 


1 Section VII 
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r -:j 



/; 'i 'i 

■ V/; 






I 

i 1 -. 



I ''i'l. 



'll 



7r^. INTRODUCTION^ 



,iT . r 



.‘ I ■ ' ' , ■ ■ I f • ' ' ■ 

. j . ‘ 7 7-3. ■ Miscellaneous parks are listed at the end of 

., , , . . ^ ‘j ^ • ’’i^ ^ ' ' « ' ' 'I ■ ■ ' ' ’ i' 1 * ) ■ ! 

i7-2/ This section contains Information for ordering ; ULitr/sB aa atiau • 

replacement parts. Table i7-l llsb parts In alpha- 7; ' H; :'°**®**'*^® INFORMATION. 

7i5.'7To'obtaln replaceineht parts, address order or 
‘ inqulrjn,to' your locul Hewlett-Packard Field Office. 
'Ifoflow^ng^ ^ any applicable qotes, and provides U»e i Ap^ndix B for'Ui^t of office locations. ) Identify 



parts by theirHewlett-Packard{artnunibers. Include 
. , ) .i i ,, i ' \ , :| •/ i/ instrument’ model aud/serlal numbers, j ' ' 

a. . Total quantity' used in 'the instrument (TQ/ ' ' ; 7, \j : y i‘ 

/ 7j-6. NON-LISTED, PARTS. ,, ' / 

the first lime the part number appearsl -j '7 - \ ’ \ ',7-‘7 7 ': ' ' 'i- 

7a'77' ^ 7, '/ : '!v i ■ ;i’ 7-7. Tp obtain a'pa'rl.lhat.ls not listed, : include:. J - 

tof ^tireviai. i- ■ ' ■ ' ■ > i - ■ 



. I r 



b . ' De'sc ripi ion of the part, (See list of ^t) via 



■ !j ^ UorsI>(l!ow.)> .•*'77i 



•t. -, • 



7 V a. Instrument model number/ 



■) > 

■ ' 1 , 






Cr^’7^yplcal muhufacturcri cu the. part in 'a five> i: ■ '{ ; b. Instilment serial number. ' 



7 'digit code. (See Appendix A for list ofimahii- “ V . ,i 
- ' factiirers.) 7 >- r'.7 ; ■v:'i ; ' 7'; :^ -» ^i7 - 



t 

■( . ' 



77;|7.^.//‘7- 



, /v '71- , 

c. [Descriptlpn of the part. 



1 •■'• d. Manufacturer!^ part number,7, 77 .^Vi7^-^7/ .v ;j v 7 

7'.^-' ’-‘'Uy ,V'J ' ,77i ■*-']' V - -'7' 7i:‘:- ' 7s ' V. 

i FL Vf-.> tiller m: . ‘P ■ 



> RHf inM^v 
■ motor 

> tetteiT; 



' ' ■ i 7i, ■ ■ ‘ ' , 'b 

Function and location of the part. 

t- \ ' ' ' ' 

mrchanleal part 
plug , 



I ■ 

'>1, 



7.TC '>i • ttermocoupir ’ 

' !V; i> vacuum tub*, neon 

I'l'Ji bulb, plwtoctlt. etc. 



DT' ■,> battery: . ■ .jb.rV!, .r HR ' ' i» b*aler ■ // ^ i Qh "'j. '• tranaliWr 'V ; -.'I'i' t>ulb, pboti 

i'.V';':' 'ibC .,■ capaaltor.i .ji i jc ' ■/tBt*grat*<lclrc(iii VR IraiwtetorHltode, ' '1. Wi ■ '!, '»'eible, 

:V;7'. ■ : 'CR diode; i-; : y-- Ji' : i • JackV ''■;/■ ' 7 ' R i realator 77’ ' ’'t X ■" aicket 

'.'7 'DI. delay line' : ■. ■' K- i ■ . ' • reUyl7'7 r's 'i. RT -si' ■thermUtor b-' ' XD8 »laa)pboJder 

777;.‘J:.7v 7’ -7 D8 I*. iv.! ' •‘toductor;7:.'i: \ ;l,,7 g , ' « awltob '■ 7') 7, Xr ■tuaeMdrir 

'■) E;i', ; r • mite electronic part . ' ' . ’ Ml ■ ' .■metar'i/b ' -'‘r-'f T .■ transformer . 'i’-,''' Z'', ■network (' 

-v; b.;, ;.l/. m ABBREVIATIONS ^ 

-7 .7'' b*':; '''^bvr'b'V'b' x,. b V. -’77' 7«'‘ -T Vb'.'. ' ' . 

‘ ■ Inalde.dtometer V' . bij'.: ' 08 nanosecond (a) ■ 10 al ;;,^s)ld*^ 

: briji':', Imps vi “Imp^egiated 'b.J, ; 'i seconds "Vj if . y 8PDT ' ' ^'*Uigl**pol 

■ ampere (a) ;i';y I'.lncd' ■ im»ni!esceat ' \'/b*’-Bsr. ,’iV«nota*paiately rerface- r/ b 

■gold '/.,: y- tes..'^, “ lasolatlonlfed). . :<:7': d ■'■7-, ' ‘W* ’•( ‘ II ' b!,.' ' i 'iSPST./' ■ 

7’nka-h7i 'V77•,T^,' '7 -^wu : 

7 TC ■ temperature corUlclent ' ' 

.'7'/.; -■'.b'b'i ::'/7.r,^;b.;7:-v-7 7*® , . bMiOi . .titemuWdiosid*' : : v.'7-:.'- 

; ■ ■ ■ ; I . .lln , b'Utliwar ^er ■ : ■<( y .1 5-7. 7, lot toggle 'v; h ’"i, '. 

; . blog b ■ loprtllhmlc taper “printed circuit b,- ■toleraaceb. b 'i.: 



., .b'.." ..'.f.i'.. .■„.■■■ :i.. 

;;bb'7.;,'.,b,'. ■ ; 

Ag. > 4 : . ■ allver '• 

b;r7i7 '' b'Al') j-./« aluminum 'i'i 
'bbj.': ■./, A:ib ji ■ ampere (#);r,v 
I Au - “ 

i'i ■'':bb''.b'>*^ .''. 
s'v b.cer 

j-;if eoel ■' coefficient 

'7 \7 biv . ; oom m common .. 

■.v"’,'- eomp.'/yicompoalUoa i 

, conn : : '. ■ coontetlon ’ 

bb77-: 77 7 .7 - debited 77:' io«, 

.4 M ' DPBT ■ doubte>pol* double- 

:7';'b'7'b'„U:b/ b , tbroar : 

- DP3T >ddabt**poUatngle- vV mA 



, 'b:7b77-.' 

f single .pole double- 1 
'.throw, ■ . 

si|igle.p<^e single-!,;/, 

thw'i.7i, . , ’■ ' .iii'i, 

> tanlalum .7 ',’ 



: tol,' :.',/■ tolcrane* 

:»m(ui-lO^® .bbi, iraTRb, ■IraS^r/' 7y, 7 ''h, 

> mlUUmpcre («)'■ 10’^ b;i . ply . ■peaktowae viitege,, 'b I'y V ’ •' ' ■• ■ volt (») 

V v/sn^ere* '.’b-g/ y ' p/o ' '»p*rt of ' b ,:'7'. ' 7. ‘vsew . ■ alternating currc'nt' 

Is ■ >,m*plwrtz>10°licrta pos •po^tlonfs) \ working voltage 



m 



■:|1. 



V'-,/' b 



throw 



i[ .■> 'elect : ,'>ciertrolrUc 
.encap ,^f ■'CDCapnlated 



■I • 



}■ bb ! , 1 

:i >i MW« _ ^ _ ^ 

' UQ '.y ■,'megohm^a) ■JO*,® ohms ^y ■pol^a>yi'i.'ne' 

A M_-. Sil— ■ ■. s '-'i A k> 



met flm « metal film : i , y O'. ' 



working voltage ) 
bbb. y, var ' ■variable 
, ipot ■ potenUometer, '-' 7, vdew y ■ direct current working 
i p^> ' ■p*ak-to-i?*ak'. ''7, ,- .■ voltage 



.7 . ';'b' b/i.y: ■ : i>|' ; tnfr^ « m a n u f a c turer i7, b p^> ■p*ak-to-j?*ak'.',,- "•y,.- 

:-:l ■fkrad(s) ..i!'b;;.ni*g 7 y',» mounting - , i'/'','.' ppm ' ■parlapermUlton 7 ' 7/7, 

FET. jy ■field effect UMalator .'mV ' .'I'm mUUvolt (a) ■ 10 volts , , p»c '7. pry^ldon (tgoipyigtyry •. yy . ,■ . 

'/ ted .-yi«fix*d ' '(iViV- ' b 7 'p ' 7 “mlcro»,10*#f/‘' g , ' , coefficient,' long Urr) w/ ' ’ -'^ 

-I. CaA* b.'«i»tnm^>M.iA. 'b b- y 7»V ■ mtertrn^ (s) > 10. ® tidte i staMliqr. and'or tol- y wly '■ 



CaA* . ' B gallium araeni^ 

^ jpv '•’‘It'I.CHx , 'Bgig^rU-IO^; 

'.'li'lol. 7:bb' '7 gJ :'"'i 77’ • guard (*d) 

‘ ' I ' ‘ •) Ce , , - . ■ gtrmambffl ' ' ’> 

! grd ’ '1 : ■ groind (*d) , .,,1 

.r'b*/'. b':.’b „ V— ^ 



HC 

Ne 



. • resistor '' 

Rb « rhodium , - ' • 1 



gigabtrUBl^herta ' my « Mylar ® U b'., ' 

. ' b L : ■ ■ b . b f/ , - , . 

nA |B nanoampere (■> B- 10 R 

amperea / 

normally cloaed < ; rma ■ root-mean-s^uara 
,,,,, ' : b Ne . ■ ■ neon ;/< ■ rot , ■ rotary 

H ' j-bani)r(l*f) ' "" ' — . . 

, Hg' «imarcury 

V Hs ; B barta (cyela (a) per ; / , (aero ten; 

7'b....‘j.7b--r’.'-:''b,,:;',- aecood) ; b ' etfletenl) 

' ^ O ■ 

Dupoid d* Itemoujs. ' i 



/ ■waltW-: y :., 

■ With 

,, ■ working Inverre, voltage 

etaoce)'- ; b- Iw/o BWtthout 

ib ' , ww ; ■ wlrewound 



bj ' i I :,■ ' 

' I B optimum value' selected 



U ' 



at factory. 'itvtrage . 
value shown Opart may 

beomltted)'.,, : , 



I ' NO ; ‘ ■ normaUy'.open 

NPO., Bnegstlve^lUveterd)i’ ; Be.; 7’ ■ selenium ' ' i 7' / •• ■noslandardtypenum- 

b.j . Uero temperature co-'b^^^^ ^ > . ber assigned (selected 

' b . ' ■fftelcnlt ' . Rl J t I. nn ' » 



'7j7;i;bb,' 

7vy7''7:'7f;*7 

bl:’//:; bV’i, 



61 O ■ silicon 

7'ir. 7.,77- 



or specif type) 



bi:; 

;7>7bV::7 






■ : -1 ■, 
■}.'77'’.''' 'y7f7 



■b 1 ■ 

:M/'’/::b7^'77N;-''^^ 



■>* .. 
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Model 418A 






Table 7-1. Replaceable P.irlii i 



’.j ' 






REFERENCE 


.bp--*"': 




TQ 


DESCRIPTION 


MFR. 


MFR. PART NO. 


DESIGNATOR 


' PART NOf 










A1 


■vi . ; ■ ' . 




• ' i 


Not Assigned 








A2 ' 


00419-66502 




1 1 


Assemblye power Supply 




Ty|»30D 


obd' 


A2C1 


0180-0149 




1 


C: txd Al elect 65 pF >100% -10% 60 vdew' ^ 


56280 


A2C2. . i 


0160-0093 




1 


C{ tod 0.01 pF +80% -20% 100 vdew 


01416 


TA 


d)d 


A2C3 ' 


OieO-0059 




1 


C: tod elect 10 pF +100% -1Q% 25 vdew ’ 


66280 


30D106G025 








j 






DB4 1 


/ ' 


A2C4 

A2CRnhm 


0160-0161 : 




1 


C; tod 0^01 pF ±10% 


66289 ' 


102 P 10392 


/ J 


1901-0025 ’ 




2 


Diode: SI 100 mA at >1 V 100 plV 12 pF 


03332 


D3072 ' 


! ■ i: 

1 


A2CR4 

A2CR6 


1902-0048 






■ V ■ ' ’ <1^ • ' 

Diode: breakdown 6.81 V ± 6% ‘ 


07010 


CD3BG58 


i 


A2CR6 thru 


1 1001-0025 




. J ' 


Diode: SI 100 mA at +1 V 100 plV 12 pF 

<1 


03332 


D3072 


j- ■■ 


) A2CR8 


• 






} 




i -y 


A2CR9 , . 


1002-0563 




i 


iDlodc: breakdown ;100 pA'22. I V ±2% ’ 

Transistor; NPNS12N3053 , 


04713 


3Z11327 , • 


) 


A2Qlthru 


1864-0039 


ii 


"is 


86684 


'2N3053 




A2Q3 




1 


' J. ■ ... 




2N3301 




A2Q4 : ; 


1854-0033 




1 9 


Transistor: NPN Si 2N3391 


24446 




A2Q5 ' ■ ' ' 


1853-0010 




4 ' 


Transistor: PNPSI** j 


04713 


SM4713 




A2R1 


0687-1611 




1 


R: tod comp 160 n ±10% 1/2 W ' ' 


; 01121 


EB1611 




A2R2’ 


0686-7515 


1 


1 


R: tod comp 760 (1 ±6% 1/2 W 


’01121 


EB7615 




A2R3 


0687-6611’ 




1 


R: tod comp 600 n ± 10% 1/2 W , . , 


01121 


EB6611 ' 




A2R4 


0687-3331 




1 


R: todcomp33k(7±10% l/2.W y 


01121 


EB3331 


obd 


A2R5> 


’ 2ioq-i4io 




6 


R; varlln 20kn±30% l/8 W, ; , 


^ 71460 


XQS-200 


A2R6 


0687-4731 i 




■',1 ■' 


R: tod comp 47 kfl ± 10% 1/2 W 


01121 


EB4731 




A2R7, A2R8 


0686-6106 






R: tod comp 61(1 ±6% 1/2 \V 


>pll2l 


EB5105 




A2R9 ■ 


2100-0362 : 




R: varTIn 100 kR ±30% 1/8 W r 


71450 


XC5S-200 


obd 


A2R10 


0687-4721 




2 


R: tod comp 4700, n± 10^ 1/2 W , 


01121> 


EB4721 




A2R11 


' 0687-1051 




1 


)R: ' tod comp 1 MR ± lb% 1/2 W 


01121 


EB1051 


sV-:! 


A2R12 


0687-4741 

Ml-.-’ 






R: todcpmp 470kR ±10% l/2 W ‘ ; 


.01121 


iEB4741 




A2TI r . -Vv-:' 


9100-0172 i 


'1* f' 


1 


‘ ' -'f ■ ■ ■ ■ 

Transformer: jwwer , 


28480 


0100-0172' 




A2T2 


,9100-1319 ‘ 




V'l ■ 


Transformer: neondrlveri ’ 


28480 


0100-1319 


• : ) 


A3:;v'’;\ ; 


,00419-63001 

1 ' ■ 1 


bO • 


: 'ly 


Assembly: Pholocbopper ' V 


,28480 


00410-63001 


' ■ • 


.A3AI 


1990-0214 


j, 


1 ■ 


Subass+mbly: Neon Driver | - 


'28480 

. . V . 


1990-0214 

+1 




Azai-'-'l- 


, ' '.i ! 


• ! ' ^ 1 




Not AssIgned 








A3C2' ;’(>:r 


o 0160-0859 




2 


C: , tod my die 1.0 pF 1 10% 60 vdew 


56289 


148P 


obd 




0170-0064 , 




1 


C: tod my die 0.47 pF,± 10% 100 vdew ’ 


66280’ 


148P4701 


■) . ’ 


■A3C4:;/,;, iV,; r 


,0160-2446 

k,J 




1 


t C: tod poly die 0. 1 pF, ±20% 20U vdew 


84411 


863 UW 




'A3CR1, A3CR2 






■ ' 


Not Assigned . , r t ^ , 




■■ ( 




A3CR3, A3CR4 


1901-0166:| , 


l.-V , 


2 

• • 'i -i 


Diode: SI 60 mA ot 1 Vdc 20 piV , 


01281 


PS5553 y 




n:. \[r : ■■ Yi: 

A3RI; A3R2 




. j 


Not Assl'gncd ' , ' J " 


' ! ’ 


' 'i ■ ' ■ ’ ’i 


y 


A3R3J 


0811-1605 ,, 




2 


R: todpreeww 100(1 ±0.1% 1/2 W 


01686 


E-20 


obd 


A3V1 thru A3V4 


00419;63001 

• ’ - li , . . ’ 

: -y :,. 


■ : 




Photocells: part of A3 (not separately ’ 

replaceable) y ' 

" ir ' ■ ■ ,■ ■I'--' 

Assembly: amplifier » ' y. 

. : , l ’ ;V i IJ ■ ■ / V ’ ■ ‘ ' r 

C: tod Al elect 10 pF +75% -10% 15 \-dcw 


26480 


00419-63001 

r , ’ , 


•1 


A4;(,;.^ , 


00419)-p6S04 




1 


28480' 


00410|66504 




A4C1*^ ,i 


‘0180^0224 




3 


56289 


30D106G015 


■i ' 


1 . . , ;.'i ■■■ - i:; }) 








C: tod elecl 200 pF +100% .10%,3 vdew 

"'ll "' >■ ' ' ' ' 


t - ft 


' BA4 , 




A4C2 


0160-0060 




1 


56289 


30D207G003 










! ■ , 


DC4 


} 


A4C3- 


OlM-0069 




2 


C: tod cer die 0.001 pF +100% -20% ,, 


■ 72982 


II801-010X5G 


, 




'.vl-v:’: . ' 






, 500 vdew ’ ' 


I 


0102Z 


. l' ■ 


A4C4",'. ' !> 


0180-0100 


K ' ' ' 


1 


C: todTadle 4.7 pF ± 10% 35 vdew i , 


56289 


160D475X903 


t; 










' '' ' ' ■ ' ' . ’ ' 




5B2 i/ 1 




A4C5 . ' ■ 


,0160-0069 1 




' ^ 


C: tod cer die 6. 001 pF +100% -20% 


72982 


#801-010X60 


'^yl 










500 vdew ; y y. , v . 

’ ' y ’ 1'" ■■ yy b'’- / ■ . . y ' 


’ 


0102Z 


f,. 



ifi. 
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Table 7-1. Rcpiaceoble Parts (ConPd) 





1 REFERENCE 
DESIGNATOR 


-hp- 

PART NO, 




TQ 


. ' DESCRIPTION ’ ’ , 

■ 1 , i , 


MFR. 


MFR. PART NO, 


... . 1 , 


' A4C6, A4C7 


0180-0224 






C: fxd A1 elect 10 pF +76% -10% 16 \-dcw 


56289 


30D106G016 




■ 




1 




iBA4 




A4Ci ’ 

j 


oieo-0061 




2 


Cj fxdielcct 100 pF +100% -10% 15 vdew 


66289 


30D107C015 


V--; 


' . ' '-.h ■ 


. i". 




.V ' ■ ■ 




DD4 




,A4Cp 

A4CI0 


0160-0850 






C: fxd my die 1,0 pF Jtl0% to vdew 


66280 


14BP ‘ 1 obd 




0180-0100 




I 


C: fxd To die 4.7 pF i 10% 36 vdew 


56289 


150D476X0035 
B2 ' 

,1500225X0020 

' -AZ - 


-f 


A4Cli 


0180-0165, 




1> 


C: fxd Ta elect 2,2 pF i20% 20 \-dcw 


66269' 




i'-. 

A4CI2 


•• 1 1 , • 

0180-0061 






. ■ ' : ■ ' ' 'is : ■' 

Ci fed elect 100 f 100% -10% 15 vdew 


66269 


30D107G016 ' 












DD4 




A4C13 


OieO-0932 




1 


Cr fxd my die 4 pF ±20% 30 vdew 


66289 


Tyj»,148P, 


i • '• ' 


A4C14, A4C15 


b 180 -0228 




2 


C: fxd To elect 22 pF ± 10% 16 vdew ^ 


1 56269 


,ISOD226X90I5 






■,’i ' 






B2-DYS ’ 




A4C16 • 


j 0180-0303 




1 


Ct fxd Ta elect 39 pF'±10% 10 \-dcw 


56269 


160D396X9010 


-th 


0180-0228 




1 «' 


56289 


B2-DYS , 

150D226X0016 


A4CI7 ; 


C: fxd Ta elect 22 pF ±10% 16 vdew 

1 

i-'\ ' ■ ' . i ;i • ' • 












B2-DYS r 

1 1 / 


' ■ V- -s' 


A4CRI thruCR4 
A4CR13-CR16 


1001-0025, 




',.1 


Diode: Si 100 mA at +1 V 100 plV 12, pF 


93332 


D3072 

^ -1 




i^4CR5-CR12 


1001-0537 






Diode: Si select 100 mA 100 wV > 


03877 

1 


NV244 

1 ' 




A4Q1, A4Q2 


1854-0226 




2 


Transistor: NPNSt 


66269’ 


TN-66 1 




A4Q3 ■ ^ 1 


1854-0033 ’ 






Transistor: NPNSt 2N3391 


24440 


2N3391 J > 




A4Q4 


1853-0010 






jTransIstor: PNPSI** , 


04713 


SM4713 ' , 




A4Q5 1 


1854-0033 






Transistor: NPNS12N3391 . ’ 


' 24446 


2N3391 


’ 


A4Q6 


1853-0010 






Transistor: PNP Si** , t 


04713 

’i - .. r 


SM4713 




A4Q7thni 


1854-0033 


1 ^ ■ 




Transistor: NPN Si 2OT391 1 ' ' > 


24446 


2N3391 




>A4Q10 , 

A4Q1I 


1853-0010 > 


• i ■ ^ 




Transistor: PNPSI** ' ' 


04713: 


'SM4713 




A4Q12 


1854-0033 






Transistor: NPNSi2N339l, ' 


24446 


2N3391 ■> 




A4Q13 


1853-0010 






Transistor: PNP Si** > , 


04713 


SM47I3 


‘':'y . 


A4R1: ■ 


0757-0374 




2 


R; fxd prec met flm 475 kR ± 1% i/2 W 


19701 


MF7C T-0 t obd 




A4R2 


0757-0120 


' '( 


1 


R: fxd prec met flm 178 kfl ± 1% 1/2 )V , ' 


19701 


MF7C T-0 obd 


V.; . . • ; 


A4R3 . 


0687-1241 




3 


R: fxd cOmp 120 kO ± 10% 1/2 W ’ 


01121 


EB1241 




A4R4 


0687-1041 




'5 


R: fxd comp 100 kR ± 10% 1/2 W 


01121 


EB1041 , 


'yij ■ :■■■. 


A4R5 

A4R6 .r.ji. 


0687-5601 

i 




1 


R: fxdcomp66R±10%'l/2W > 


01121' 

f ■ ’ 


EB6601 




,0687-5621 


f 1 


1 


R- fxd comp 6600 R ± 10% 1/2 W 


6 1121' 


EB6621 




A4R7 i s 


> 0687-1211 




1 


R; fxd comp 120 R ±10% 1/2 W , 


01121 


EB1211 ■ 




A4R8 - 


0757-0374 






R: fxd prec met flm 475 kR ± 1% 1/2 W 


10701 


MF7C T-0 obd 




A4R9 1' 


0687-4751 




1 


R: fxd comp 4. 7 MR ±10% 1/2 W 


01121 


EB4751 




A4R10 


0687-4721 , 






R; fxd comp 4700 R ± 10% 1/2 W 


01121 


EB4721. 




A4R11 > 


0687-2251 




1 


R: fxd comp 2, 2 MR ± 10% 1/2 W ' 


01121 


EB2251 , » 


: ' ^ 


A4R12, A4R13 


0667-5631 




2 


R: fxdcomp 36kR±10%l/2W 


01121 


EB5631 




A4R14^ 


'2100-1410 






R: varlln20kR±30%l/8W 


71450 


XQS-200 obd 




A4R15 ' ) 


0687-1031 




4 


R: fxd oomp 10 kR ± 10% 1/2 W 


01121 


EB1031 


' 


A4RI6, ; / 


0687-1041 ' 


• ; f. •’ 


;l 


R: fxd comp lOOkR ±10% 1/2 W 


01121 


EB1041 


V'*' , ' 


A4R17 ii 


0687-1241 




■; .r ; 


R: fxd comp 120 kR ± 10% 1/2 W 


01121 


EB1241 


d'--‘ ■• ••;. ••' 


A4R18 , 


0687rl031* 






R: fxd comp lOkR ±10% 1/2W 


01121 


EB1031 


^ ''n 


A4R19 ’ 


’ 0687-1021 




4 


R: fxd comp 1000 R± 10% 1/2 W 


01121 


EB1021 


' , 


A4R20 


0687-1041 i 






R: fxd comp 100 kR ±10% 1/2 W 


01121 


EB1041 


' 1 


A4R21 


0687-2231 

■ Vr-;- . - 

0687-1241, 




’:,3 ■ 


R: fxd comp 22 kR ± 10% 1/2 W 


01121. 

f i 


EB2231 ’’ 




A4R22 






R: fxdcomp 120kR±10%l/2W ' 


01121 


EB1241 


•%l' ' ' l 


iA4R23thru:. 


0687-1021 






R; ' fxd comp 1000 R ± 10% 1/2 W 


01121 


EB1021 




A4R26 














l!: 


A4R26* 


-s’ 






See Paragraph 6-63 ' • 








A4R27 


0687<:i051 < 






R; fxd comp 1 MR ±10% 1/2 W ; i 


01121 


EB1051 , 


■'■ 1 :. •-•.• . ' . s 


A4R28 


06871-2231 

'' • •■■■ 


•1 


■ • V 


a- fxd comp 22 kR± 10% 1/2 W 


01121 

‘,j ; 

■ ] ' . 
1 ■ i 


EB2231 

' ■' 





SoclIonVIIp- ‘ i . - ^ ■ Model -tlOA 



Table 7-1, neplaeeiiblc Parts (Coat'd) 





HEFERENCE 

DESIGNATOR 


-hp- 

, PART NO. 




‘tq 


I, DESCRIPTION ' 


MFR. 


MFR. PART NO. 




,■ -1 ' 


A4R29 


0087-2221 1 




7 


R; f.xd|Comp2200 0 il0% l/2\Vi'^ 


01121 


EB2221 




:l 


A4R30 


0687-4741 






Rj fxd comp 470 ItR 1 10% 1/2 W , 


01121 


ED4741 






A-inaitliru 


0687-2241 




3 


R: fxd comp 220 kfl i 10% 1/2' W ' 


01121 


ED2241 






A4R33 , 






(j 


7 ' 




. i\ 






A4R34 thru 


0687-2221 






R: fxd(, comp 2200 R ± 10% 1/2 W ' . 


01121 


EB2221 1 


i. . 




A4R36 








•) • • 1, 
■ ■■ '.V . ■ ^ ■■ ‘ 








■ 1' »: 1 


A4R37 


0687-lOiri’ 






R: Ixd comp 100 kR ± 10% 1/2 W 
R; fxd comp 3,0 MR i'lO% 1/2 W , 


01121 


ED 1041 ' 






A4R38 


0087-3061 




2 


01121 


ED3951 






A4R39 


0G87-)031 * 






R: fxd comp 10 kO ± 10% 1/2 W 


01121 


EB1031 


■ ' . ■ . 




A4R40 ' 


,0687-1011 






R: fxd comp 100 R ± 10% 1/2 W 


01121 


EBlOIl 






A4R41 thru 


2100-1706 






Rt var complin 260 kRt20% 1/8 W 


7H50 


QS 200 




1 


A4R44 








^ * ■ ' ■ ' : ■ ) 


i *• 




1 • 3 • . 




A4R45 


2100-1470 


• -1 


1 


Rr v-ar Un 600 kQ ±30% I/IO W 


71460 


XQS-200 obd 


, ^ . 1 




A4R46- , 


0687-3041 




1 


R: f.\d comp 390 kR ± 10% 1/2 VV ’ 


01121 


EB3941 




■1 


A4R47* ) ' 


:! . . :• 






See Paragraj^ 6-55 , 










A4R48 


,0687-6831 


* 


1 


Rr fxd comp 68 kR ± 10% 1/2 W 


,01121 


■EB6831 






A4R40 ' 


0687-2221 






Rr fxd comp 2200 R ± 10% 1/2 W ' 


01121 


EB2221 

> 






. J ' 

A4R50 ; 


■ 0687-1031 


^1 




Rr /fxd comp lOkR ±10% 1/2 W i ' ' 


01121 


EB103I 7 , 


'• 1 ■ ; ' . 




A4R61 


0687-2221 






Rr fxd comp 2200 R ±10% 1/2 W , 


01121 


EB2221' , ' , 




/ ■■ 


DTlthni BT4 ‘ 


1420-0015 




4 


Batteryr rechargeable nickel cadmium/ 


61637 


V-6201 ' 














6,26 V i ■, . •7 




3164Cd 


' -1 




,DT5 


1420-0004 




1 


Datteryr mercury 1.34 V cylindrical' 


09569 






DSl ■ 


2140-0008 




1 >1 ' 


iJmpr glow type NE-2 neon' 


28480 


, 2140-0008 , , 








2110-0011 ' 




1 


FUset cartridge 1/16 A • , ' 


76916 


312.125 ,, 


1 ' t 




« V. . 


1261-2357f 




1 


Socket; 3-pln Male Power Receptacle 


82389 


EAC-301 ’ 


• 


■V , 1 


J2 ; 


60||0-1278 




1 


Binding Post; red with solder turret 


28480 


6080-1278 












(f INPUT) i 












0340-0159 




2 


Insulator Cup; binding tx>st . , > 


28480 


0340-0159 






' -J i' -'--f 


0340-0100 




, 2 


Insulator Spacer; binding post 


,28480 


0340-0100' 1 






,1) 1 


00419-21701 




2 


Guard; binding post, threaded ‘ 


28480 


00419-21701 : 


' ■] 




J3 , 


5080-1277 




■■■! ■■ 


Binding Post; black with solder turret . 


28480 


5080-1277 














(- INPUT) 






1 






0340-0169 




r ■ 


Insulator Cup; binding post 


28480 


0340-0159 




V ■> 


I'". ' 


0340-0100 






Insulator Spacer; binding post 


28480 


0340-0100 

00419-21701,^ 






00419-21701 


■J : 




Guard; binding post,' threaded ’ 


28480 






vi4:*;.v.'- 


1510-0011 




3 


Blndin]^ Post; black with solder turret ( ^ ) 


28480 


1510-0011 








0340-0099 




1 


Insulator; binding, post ' ' 


28480 


0340-0099 






■JS;- 


1510-0010 < > 




1 


Bbiding Post; red with solder turret, ‘ 


>28480 


1510-0010 














(f OUTPUT) ^ ' 


'28480 


i 






J6 


1610-0011 n 


»V ’ 




Binding Post; black with solder turret . 


1510-0011 






’ ■ • '-J 








(- OUTPUT) ' 1 ! 




< ' 






J7.: V'-.' - iv" 


w 1610-0011 






Binding Post; black with solder turret ( '4' ) 


28480 


1610-0011 








, 0340-0086 


. , ■■ 


1 


Insulator; binding post, dual ' . . 


28480 


0340-0086 






0340-0091 


1 •• • 


1 


' Insulator: binding posl, triple 


28480 


0340-0091 






LI, L2 


"^9100-1318 ■ 


■ ; • . 


1 


Inductor; input 


28480 


0100-1318 ' 




* • . J . •• •• 


Ml : 


1120-03^ 


■. ■. ■ 


:‘i' 


Meter V.. - ■■ - ■ ■ '• . . ; - 'V' 

•) ■ . V- •• ‘ ■ i 1 


,28480 


1120-0312 ’ 




. •.• ••■'••I..' 

■■ u 


.R1 / > 


; 2100-1557 ’ 




1' 


R: vair prec ww 10 turn 100 kR ± 5% 2 W 

,| . ’ ' _ "r ' ^ ’ 


12697 


Series 62 CM ' 






. . - ' ; -/■ • 










33147 






IR2. ■ 


2100-2200 


1 


‘ii 


R; var lln 20 kR ±20% 1/3 W , ' 


71450 


Series 45 ; 






R3 ’■ 


0698-3463 




‘i 


R; fxd prec c flm 90 MR ± 1% 2 W 


03888 


HV2000 obd 


. •) , 

■ 




R4, R5 


2100-2199 




2 


R; var comp 2 sect' lin tandem ganged 


12697 


Series 53M 


■'/ ■ :.■■■ ■/ 




■ ^ ' ' 


. . i, . 






1500 R and 5000 R ±20% 

. - ) . - , , . ' . / 


-V I ■■ 








R6,'r7 . . 

R8 

a. 


, 0687-2221 
; 0687-1041 




: ■ , 


R: fxd comp 2200 R ± 10% 1/2 W ' 

R: fxd, comp 100 kR ± 10% 1/2 W 


01121 

01121 


EB2221 ' 

EB1041 ' 

-j , • 


i ' 




‘A,;- • ■ 

'’:y ■■■<■. ’f , 


■■ : ■ .. 


• '• 1- 




' ■' ■ • 


•V ; 

■I- ' : • . ' : ' ■ 




, i) 



Model 410A 

‘ • / 



Table 7*1. Rcpiacertbl 



■ i- ■ 

eabU Parts, (ConlM) 



i ) 



' 1 Section Vn 



• I 
. A 









1 REFERENCE 
DESlCNATOF^t 


-hp- 

PART NO. 




TQ 


DESCRIPTION, ■ ■ . 


MFR. 


MFR. .PART NO. 

-I I 


sr 


00419-61901 




1 


- J ■ 

Switch Assembly: range, 


J ; 

28480 


00410-61001 


, 1 


SIRI 1 


0683-6845 ' 




1 


' R: fxd comp 680 kO i 5% 1/4 W , 


01121 


CB6845 




S1R2 , 


0684-2241 




1 


R: fxd 220 kn ± 10% 1/4 \V 


01121 


CD2241 




S1R3 


0684-6831 




1 


R: fxd comp 68 kO ± 10% 1/4 W 


01121 


CB6831 ' 




S1R4 


0684-2231 




1 


R: Ixd comp 22 kn ± 10% 1/4 W , , ' 


01121 


CB2231 




SIRS 


0683-1255 




'1 


R: btd; comp 1, 2 &m ± 5% 1/4 W 


^01121 


CBI255 




SIRS ■ ’ 


0684-3941 




1 


R: Ixd comp 390 kS7± 10% 1/4 W 


01121 


CB3941 




S1R7 


0683-1245 




1 


R; Lxd comp 120 kR * 5% 1/4 W i 


01121 


CB1245 




SIRS , 


0683-3935 




1 


)R:’ fxd comp 39 kn'i 5% 1/4 W 


01121 


CB3935 




S»19 


0684-123L 




1 


R; fxd comp 12 kO i 10% 1/4 \V i ; 


01121 


CB1231 




SIRIO 


0684-3321 




1 


R: fxd comp 3300 n 10% 1/4 W ' /} 


01121 


EB3321' 




SlRtl 


0687-1031 






R: fxd 10 kR ± 10% 1/2 W ' 


01121 


EB1031 




SIR12 


0811-1505 ’ 


.1 




R: fctd prcc ww 100 R tO, 1% 1/2 W 


01686 


E-20 


'obd 


S1R13 


0698-3373 




1 


R; fxd met flm 140 kR iO.25% 1/4 W 


, 19701 


,MF6C T-0 


ot)d 


S1R14 


0698-3372 




1 ’ 


R: fxd prec met flm 40 kR iO.25% 1/4 W 


10701 


' MF6C T-0 


olid 


S1RI5 


0698-3371 




1 


R; fxd prcc met flm 14 kR ±0.25% 1/4 W 


19701 


MF6C T-0 


nl)d 


S1R16 


0698-3370 




1 


R; fxd prec met flm 4000 R ±0.25% 1/4 W 


10701 


MF6C T-0 


obd 


S1R17 j , 


0698-3369 




1 


R: fxd prec met flm 1400 R ±0,25% 1/4 W 


19701 


'MF6C T-O 


obd 


,,.S1R18 


0811-1506 




1 


R: fxd prec ww 400 R ±0, 1% 1/4 W ’ / 


01686 


E-20 ‘ 


ul)d 


‘ ^S1R19 


0686-3055 




1 


R: fxd 3.0 MR ±5% 1/2 W ' 1 


01121 


ED3055 




S1R20 ! 


0698-3363 




1 


R: Lxd prcc c flm 100 R ±0. 5% 1/2 W ,j: 


94459 


CVS 


obd 


S1R21 V, 


,0698-3364 




1 


R; fxd prec c flm 900 R ±0. 5% 1/2 W j ■ ■ 


94459 


CVS 


o))d 


S1R22 


0698-3365 




1 


R; fxd prcc e flm 9000 R iO. 6% 1/2 W ' 


04459 


CVS 


obd 


S1R23 i 


0698-3366 




‘1 


R: fxd prec c flm 90 kR ±0. 5% 1/2 W / 


04459 


CVS 


’ol)d 


S1R24 


’0698-3367 




^>'1 . 


R: fxd prec c flm 906 kR ±0. 5% 1/2 W 


94459 


CVS 


olnl 


;SIR25 1 ■ ■ , 


, 0698-3368 ' 




1 


R: fxd prec c flm 9. 06 MR iO. 5% 1 W* | 


91637 


DC-1 ' 


obd 


siMe' 


0686-1025 


1 ■ 


1 


R: ' fxd comp 1000 R ± 5% 1/2 W i 


01121 


'EB1026 




S1R27 


0687-1,531 




1 


R: fxd comp 15 kR ± 10% 1/2 W ! 

( ■ . i ■ 1 ■ . 


01121 


’ EBI531 




. S2:'- 


3101-0803 


' ■ 


1 


Switch: pushbutton function ‘ 


76854 




obd 


S2R1 r 


0687-2721 




1 


R: fxd comp 2700 R ±10%il/2 W 


01121 


EB2721 1 




S3 


3101-1234 


/' ■ 


1 


Switch: slide DPDT 6A 250 Vac 


82389 


1IA-1242A 




.W1 ■ : ■ * 


'8120-1348, 


■'i 


1 


Cable Assembly: power \ 


70903 


KHS-7041 ■ 












■ ' MISCELLANEOUS 


. s 








1251-0172 , 


i' 


i . 

, I 


Connector: 22 ribbon type contacts 


07233 


1 250-22-30- ' 












.. ■■ 




' 210 






6000-8581 




1 


Cover: bottom 7x8 ’ 


28480 


5000-0716 






5000-8563 




2 


'Cover: side 6x8 , 


28480 


5000-0702 




‘ . V 

• ‘ - .s' :■ 


5060-8571 




1 


Cover: top 7 x 8 i , 1 ■ 


28480 


5060-0717” 






241A-44A ’ 


■ r 


'll-' 


Foot Assembly: half module ,, 


28480 


241A-44A ’ 




■ 1 '■ 


5060-0728 




1 


Foot Assembly; half module (front) 


28480 


5060-0728 




• r-j; 


5040-0615 




1 


lloldef; battery (BTl thru BT4) 


28480 


5040-4524 






00419-66401 




1 


Holder; batteiy phenolic base (BT5) 


28480 


5040-0615 






1400-0084 






Ho’der: ' fuse extractor post type , , 


74915 


342014 , 






00419-04301 . 


1 , ' ; 




(Insert: RANGE ' 


28460 


00419-04301 




•’f: ■ • ’ 


0370-0121 


M 




Fmob:, pushbutton rectangular gray.plastlc 


28480 


0370-0121 






0370-0137 




2 i 


rKii'ob: round 5/8” diam black (ZERO and 


28480 


0370-0137 






;! " . , 




1 '■ , 


(.NULL), V. 










0370-0112 


■) 


/ • 1 ■ 


Knob: girted bar 3/4 ‘ dlam black (RANGE) 


28480 


0370-0112 , 




■ 


5000-3217 




l:l- 


Label;, pushbutton BAT. TEST ! 


28480 


6000-3217 


, 1 • 




5000-3216 




1 


Label: pushbutton FAST CHG. ,1 i 


28480 


5000-3216,, 




. •?. 1 

. rl 


00419-01201 




■ 


Switch I^nel. Black Plastic; RANGE ' , 

r ■ T • i:'- -'.'l ■ ... 


, , V 







•] •') • 



: l •* • 

.‘’f 



^ 7-5 



•j '/ 










■/'I 



Section VIJi 



' r ' ) 



REFERENCE 
' DESIGNATOR 


-hp- 

PARTNO. 


1 ^ ■ 

\ : 1 
•1 


<5000-0251 
5000-3213 
' 5000-32 H 
5000-3345 
5000-3215 


i- 

■V 


00410-90004 




, 00410-00204 
‘ 00419-00203 


..] ). ■ ^ , : 
J- ' ..i.-,. ' 

' . . 'V 


00410-00606 

00419-00601 

00410-00602 

00410-00604 

‘00410-00603 

'‘00419-00005 


. ! 

•, 1 - 


1490-0032 i 


: ! I'i ■■ '■ 

If- ■ . 


■■■ ■ i .'y 

. tj 




'1 1 ■ 


'V’^i '' 

■ ■' • ■ '1 ■ 

■ - ’j' ■' 


■ V . ■ ’ ! ^ 

’ Ik 
■ F -.'i)?.- 

.\Y' .. ) 


'■’ V, Y.Y'. ■ Y - 


; ‘I: ' ■ 

' . , 0 ; 

, ■ 'J- 

I y ■ 

■ "’i: ■ 

■ ; ■; r' :■ 


' . ■ 1 . • : ' 

V' ■■■ 

■ ^ .'I'-' '• : 






^ I .( 



Tnbic 7-1. Replaceable Paris {Coni*d) ' 



DESCRIPTION > 



1 Label: pushbutton OFF 

1 Label: pushbutton READ NULL 

1 Label: (wstil)utton SET NULL 

l' Label: puslibutton VM/ AM ' , 

I Label: pushbutton ZERO ' > 

1 Nianual: Operating and Service , > ^ 28480 

. ' ' ' ^ -J ' 

'1 Panel: front • V 

1 Panel:! rear i i. 

■| 1 i I : , I 

' I Shield: bottom 

1 Shield: front . ' 

I , Shield; rear 

1 Shlt.a: Bwe left . ' 

1 Shield: side right . 

1 Slileld: top , ' 

. . 

1 Stand: half module tut stainless steel rod 01200 




Model -UOA 

I '■ ' 



I 

MFR. PART NO. 



BOOO-0251 ' i, 
5000-3213 
5000-3214 
.5000-3345 ) 
'5000-3215 

00410-90003 

. i 

00410-00201 I 
00410-00202 



! . ; I . . ' 



V 














Model 4 19 A 



Appendix A 



CODI LIST prMANUFACTUKItS , 

TA* raUovtmt rod* mimlMri >rr from lh» F*d*ra> dbppljr CoJ* tnr MinubcMnr* Catalodtv lUnlbaolui 1H-I (tbrn* to Cud*) and (Cod* 
to Kim*) and Uiclr liit*»t wipplrmcnt*. Tl>* dal* at rtvKlun tad tli* dal* ct Ui* iuppl*m*nu oitd tfftvc at Ui* bnllom ot Mcb 
brllcutcod*«ha*»b(«at/bttrtrllytMltn*dlOKiptiIl(rtiHtapp*iulii)t Inlhe K4 Ilaadbuolit., I, ^ . 



Cod* 
> Ko. 



: I ■ 



Uanutirturcr 



' Addrrti 



00000 U..1.A Comtroa. . .... .Aay lopplltr of U.8, 

00116 > McCoy Etceirdnict. . .Motmf Hotly ^rlnyt. Pa. 



Mamifaclorvr 

I 



Addrt» 



com. 

OOIST 

0«M 

00146 

i»n 

00668 

OOTT9 

00761 

00606 

00816 



Sat* Ctoetronlc* Carp. . . 
C*nco, Inc. . . . . . 

Honldla) . ... .\ . 
Hlclrod, Co., tne.» 
Ctrlock be. . . > ..i 
AtroTot Corp. .... 

Aaip.bc. ....... 

Atrcraft Radio Corp, . 



Roeh«il»r, N.V. 
... Danitlaon.Conn. 
..... Colun. Calif. 
Val1*y Slream, K.V. 
. .aitrrriim, n.j. 
. Hr* Dedford.Mai*. 
. . . Ibrr|il)ur)i, Pa, 
. Doonlon, tt.i. 



rp,. ...... . uoonion. n.a. 

Cruytn, . .' . . . . .Whitby, Ontario, Canada 



Norihrrn Cnabttrlnc 
' Laborttarlca, tne. . > 
00663 &n(amo Eltctrir Co. , 
’ Plck*Da Dt*. ...... 

00668 Cor En(tu«rlni Co. . . 
00661 : Carl E. Holn.** Corp. . 
00626 i Microlabbr...... .. 

01002 ' Cr rural Electric Co. , 
Capacitor Dept 



01000 ' 
' 01I2IJ 
01368 
01281 
01266 
* I 

01346 

01636 

01666' 

01870 

01630 

01060 

02)14 

021)8 

.02266 

02860 

‘;i; 

02736 



Ald*n Product* Cnl 
Allen Sradley Co. .hlllwauIm.Wla 



> . . . .Durlinittsn, Win. 

...... .Piclan*. 8.C. 

: .Oly of induttry, cal. 

. . . . Lo* Ab 6*1**, Cal, 

. . . . .UTtnpitua.N.J, 



.Hudaon ralb.H.V. 
. .BnxIiton.Ua**. 



.W*nbury34.Y. 
. . Santa Cnii. Cat. 
. .Wakclleld. Mat*. 

DrldKcporl. Conn. 
? Redwood etty. Cal, 

. . R^hetter, H.Y. 

> Chlrado. 111. 



Litton lnda>trl*B, Ine. 

TRW SepilcoaauelarB.lnc, . 
T*aaa btirumenU. b>v . 
Tranalttbr Product* Dl*. < 
Tb< Altlaac* hUgl Co . i , . 
Small Parta be. . A . . 

Pacific R|by*. bcA 



Dr-erty HllIa.CaL 
. .. Lawndale, Cal. 

> . .Dallu, Teaaa 
. . .AUlance, OMo 
UiB Anyele*. Cal. 
Van Kiy*. Cal. 



Gudtbrod Brot. SUk Co. , , . . .K*w York, N.Y. I i07l3e 



Amtrock ebrp. 

Pub* EnpL-v'wrInt Co 
Ferroiculi* Corp. of 
Anwrlca 



■ ).). 



. .Rockford. 01. 
. Santa Cbra, Cal 



Samurtl.p, N.Y. 

WlMlock Slgnab.bc,. . . . .Lon( Branch, H.J. ; , 



02711 



Col* Rubtur and P'aalict be . .Bunhyvale, Cal. 

' Afflphtnol'Bors EIccIrontca j 

1 1 Corp. .Broulrlew, 01. 

Radio Corp. of Anwrlca. S*ml- •' 

I conductor and klatcrIaU . 

DIvUlon ............. .Somerytll*. N.3.' ’ 

Vocalln* Co. of America, 



. Sho Fernando, Cat i 
1 1 . . Ktwark.N.J , 
i Sprl^ftetd.H.d. 



I 



Inc, 

02777 Ibpklna En(tiwcrlngCo. 

03876 .Kudaon Tool t Eh* ..... 

03268 OKyton hloldui( Coaji. . i . . 

03608 , C.E. Semiconductor, Prodi 
7' Drpl. .1 

03706 Apea Machb* I Tsoi Cb. 

Eldcma Corp. . Coa.ptm, Call!. 

Parker &al Co. . . . .Lot Anyelcn, Cat. 
Tranaltm Electric Corp. . . .Wakefwtd, Uaa*. 
PyrofUm R*»t*tor Co, ' '' 



Cod* 

Ho. 

06347 Ultronlx. be. , San Malm, Cal. 

06367 Union Carbine Corp ..Elect. I I 

Dt*., ..... .Hew York, H. Y. 

06674 Viking Ind. be. ......... . Canoga Park, Cal. 

06663 Icor* EIccIro-PUalle* Enci. . . i .Sunnyvale, Cal. 
06810 Coamo Plaallc (c/o Electrical / 

^ucCo.) . I, ........ ..Cleveland, Ohio 

06824 Barber Colman Co. ....... L . . Rocklord, 111. 

06731 TlflvnOptical Co. ......... u 

I . Roalyn Height*. Long bland, K. V. 

05726 ' Metro-Tel Corp 

06763 Stewart Engineering Co. I .. 

05620 1 Wakeflild Engineering be. . . 

06004 Ba*»lckCo.. Dlv. of Stewart 
Warner Corp. ...... , . . . 

06000 Raychem Coip. ........ 

06176 Bauach and Lomb Optical 

'Cb. 

06402 E.T.A. ProducUCo. of 

America .......... . 7. 

06640 Aniatom Electronic Hardware 

Co. , be.' , , . . V , , , Hew Rochelle. H. Y 
08666 Beitde Electrical builrumcnc 

I A j Co. , Inc. ............ Peracook, H.H. 

Ceneril Device* Co, ,bc. > . , .bdtanapoU*. tnd. 
Compunenti br^ , Aria. Dlv. , , Phuenla, Arbona 
Torrihgton Wg.Co. ,Wt*l mv. . . Yah Huy*. Cal. 

Vartan A**ac. Etnuc D‘v Sin Carlo*. Cal. 

Kelvin Electric Co. . . . Van Huyi, Cal., 

Dtultran Co. Paaadena, Cal, 

01137 Tranaltlor Eleelroolca 

Corp., 

07138 Weitinghoua* Electric 

Coi^ , Electronic Tube Dlv. .... Elmira^ H. Y. 
Fllmohm Corp, . , . , ; . . Hew, York, N.Y. 

Clnch.OraphlkCo. City at loduiiry, Cat, 

Silicon Tranabtor Corp. . , . Carle Plice, N.Y. 
07281,' Avnet Corp., , ........... Culver City; Cal. 

01383 Fairchild Camera 8r bat. Corp. , , , 

Semiconductor Dlv.. , , , . Mountain View, Cal. 
07322 Hinnenob Rubber Co. . , . , .Minneapolla, Minn. 
07387 Diricher Corp, The ..... .Monterey Park, Cal. 

Mountain View, Cal. 



Code 

Ho. 



Manufacturer : 



Addreat 

I 

Berne, tiid. 



So. Panadena, Cal, 
. . . Waltham, Mata 

j 

. . Palo Alin, Cal. 
1 . . , .Downey, Cal. 
. . . damaira, H. Y. 
. .Co*ta Me*a, Cal. 

1 \ 



C8668 
08181 
08812 
086 60 
07088 



.Mlnneapoli*, Minn. 



07146 

07237 

07258 



11238 CTSot Berne; be.'. ... . 

11237 Chicago Telephone of 

Calltornia, Inc 

U242 Bay State Electronic* Corp. 

113)2 Teledyne bc. ,.4lcrowa*e 
Dlv..,,.,., . 

II3I4 KatlonalSeal i. 

11463 Precblon Connector Corp. . 

11634 Duncan Electronic* be, > > 

11711 General balrumeni Corp. , 

Semirunduclor Divblon Product* 

Croup , , . , , ...... Hewark, H. J. 

II7I7 Imperbl Elrclronle,lnc, . . . , Buena Park, Col. 
UB70 MeUba, Inc. , . , . . Palo Alto, Cal. 

12138 Philadelphia Handle Co. , Camden, K.J, 
12381 Grove Mfg. Co. , be. Shady Grove, pa. 

13874 Cullon tnd. be, .Ektta Syalem 

Dlv, Albnpivriiu*, H. H. 

12667 Cbroatal Mtg.Co. Dover, H.ll. 

12728 Elmar Filter Corp W. Haven, Conn. 

12869 Nippon Electric Co, , Ltd. ...... Tokyo, dapan 

12181 Melra Electronic* Corp . > . Clark, H.3. 

12630 Delta Semlronduetor tnc, . , Newport Beach, Cal. 
12664 Dickaon Electronic* Corp., , Scolladate, Arbona 
13016 AIrco supply Co, , be, ,,,,,, Wllchlla.Kanao* 

13081 Wllro Product* Detroit, Mich. 

13102 Thermolloy. . . i , V > . . , ... tatta*. Ten* 
13327 Sotltron Device* he. , . 

13368 Telrfunken ICmhIl) , . 

13836 Mldland.Wrlghl Dlv. ol 
Paclllc tndu*trl**,be. 

14066 Sem-Tech,,.., 

14193 CaUt.Rvtblor Corp . . . 

14298; Amerlran Component*, be;,' .Cotuhohockrn, Pa. 
14433 ITT Semteonductur, a Dlv. of 
bl.Telepbone and Telegraph 
Corporation . . , ,We*t Palm Dcacli, Fla. 

14463 Hvwblt- Packard Company. . , . , Loveland, Cob. 
14866 Cornell Ehibller Electric Corp > , . Newark, H.d. 



Tappon, H. V. 

. ^ , .Hanover, Germany 

'i ■ 

, . , Khnaa* City, ICanaa* 
...Newbury Park, Cal. 

, Santa Monica, Cat, 



Old Aybrook, Conn'., 07361 SylvanlaElect.ProJ.be., 

lC*i0 CiOBf*«ew4..w f^t'r ATF Vlaw On*i*4Hnj6B 



'03797 

03118, 

D28T7i' 

03818 

03954 

04K6 

v'^ 

H0I3 

04082 

04217 

04222 

04364 

04404 

04861 

04613 
04113 > 

04132 

04173 

04768 

04811 

04670 

04616 

06008 

05277 



.Syramite, N.Y. i 
■Dayton .Ohio 



)•; 



.Cedar KnbUe, Kj) )■ 08286 



07700 

07629 
07610 
I 07933 

07660 

08146 



tnc. 

Singer Co. , Dbhl Dlv. , >.! 

FMern* Plant , . . • > , Subervllte, H.J. 
Arrow, Kart and Hegemon 

ElecL Co, Harllb^, Conn. 

Taruua Corp. . > > LambertvUte, K.d. 

Arco Ebctronlc Inc.. , , Great Heck, N.Y, 
EeacxWir*. > . > , A : , , . > .Los Angelei, Cal, 
HI.Q Divblon of Aerovox. .Myrtle Bolub, H.C. 
Preclilon Paper Tub* Co. . , . . v Wheeling, 111 
Pab Alb Divbbn oi Hewlett* , i 
Paikatd Co. . 1 1 . '.l^lo Alto, Cal.' 

Sytvanb Electric Product*, • ' 

'j Microwave Device Dlv, . .Mountab yiew. Cal. 
Dakota Engr.bc. ; . , . . . Cujver City, Cal. 
Mobrota bc-Scmlcoodagtor , ■ ' 

I Prod. Div>. il ,.'i Ph.>enix. Arlmna 

FlltroaCa.',bc. Weabrn . 

Dlv. . Cubed City, Cal. 

Au'ymalic Ebcbte Cr , Horthlake, 111. 
SctiuolaWir* Cl , ; Redwood City, Cal. 
Yrecblon Coil Spring Co. El Monte, Cal. 

. P.H. Mcbr Company , , , . . .Wolcheabr; Dl " 
Component Mlg. Service j , 

Cr.l’. . , . , . i , ... W. Bridgewater, Miaa ' 
Twentleib Century Pbillc*. ; 

Inc, ..... . , Lo* Angeb*, Cal. 

WedinghoV** Electric Corp, ' , 

: iSemiconducbr Dept. , ,., Youngwoud. Dy. . 



08368 

J , 

06624 

08664 

08717 

08718 

08727 

08762 

' 06808 

06984 
06028 
, 09067 
09134 
06146 

09260 

06363 

09566 

09795' 

09622 

10214 

10411 

10848 



Mt. Vbw Operallont . 

Technical Wd'e Product* 
be. .vu ..... 

Dodin* Llect.Cb.' , . . 

Continental Device Corp. • 

Raytheon Mfg. Co. , Semi 
conductor Dlv, ....... 

HewbU'Packvd Co. , 

Hew deraey'DIvbbn . . . 

U.S. Engineering Cci . . . 

Dllnn, Delbert Co,.' 

Burge** Dallery Co, 

Niagara Fklb, Ontario, Canada 



. . . . Cranford, H d. 

...... Chicago, lit. 

. . , Kawthorrw, Cal. 

Mountain View, Cal. 

' :i I 

. . .' tbekaway, H.J. 

. . Lot Angeb*, Cal. 
Pomona, Cal. ' 



14814 Corning Cbi* Work* 
14782 Electro cube be.. .. ... 

14960 . .William* Mfg. Co. .... . 

18106 The Sphere Co., tne, ., . 
16203 Web«ter Electronic* Co, , 
16267 Selonic* Corp, ....... 

16261, Ad|uitablr Bu«h1ng Co. . . 

] .. . . 



• ’ll 



■1 



Deubch Fa*lvn*r Corp. 

Brblol Co. , The 
Sloan Company J 
ITT'.Cannon Electric be. , 

Phoenix Dlv.; . , . . , , 

Katlona) Radb Lab. Inc. 

CDS Ebclronlci Svmiconducbr 
Opcratbne.Dtv.of CDS be . a . 

General Electric Co. 1 

Miniature Lamp Dept. Clevebnd, Ohio 

MebRaln il,. . .tndlanapotia, bd. 

Babcock Reliya Dlv., ..Coiia Heia, Cal. 
Electronic Cnebture* be.;; Lot Angeles, Calif . 
Ten* Capaclbr Co. J . Houtbo, Teu* 
Tech. bd. Inc. Atohm 



Lo* Angeles, Call 
Waterbary, Conn 
. Sun Valley, Cal. 

. • 2 I . 

.Phoenix,' Art cona' 
Paramus, H.d. 

, Lowell, Max*. 



Elect. 



.Burbank, Cal. 



Electro Assemblieii be .Chicago. Bl. 

C ( K Component* be.. .', . . , . .Nkwion. Mas*. 
Mallory Battery C6. of 

. Canada, Ltd,. . . . Toronto,’ Ontario. Canada 
Pennaybahla Fbroearbon. CUfbn Heights, Penn. 
Burndy Corp. . , , . ; . Norwalk, Conn. 

General Tranabtor Western ]'■ 
cbrp,,.‘ , . , . . >) Lcs Angeb*,'- Cal. 
Tl-Tal,Iac,, , . . . a i , . . ; , . Berkeley, Cal. 
Carborundum Co. a,;. . ; . Niagara Falb, H. V. 






A'V .V): 

009I6>46 

Revised; May, 1670 



•tl 












. . Corning, N.Y. 

. , Stn Cabrtel.Cal. 

, . . San do**, Cal. 

. Little Fan*. H.J. 

. . New York, N. Y. 

. . Nurthrldge.Cal., 
N, Hollywood. Cal. 
15658' Micron Ebctronlc*. CardcnClly.LungbUntiN. Y. ’ 

15686 Ahtprobe Inn). Corp Lynbtook, N. Y. 

I683I Cabbtrunir* .Costa Mesa, Cal. 

16772 Twentieth Onlury Coll 

^rlng Co. . I Santa Cbra, Cal. 

16601 Fetiwa) Elect, be. Framingham, hba*. 
16818 Amelcobc, ,, Mountain View, Cal, 

18027 Spruce Pin* Mica Co. . ,j, , . . ^rure Pine, N.C. 
18176 Omnl.^teclra be. Delroll, UI, 

18262 Computer Diode COrp. Lodi, N.d. 

18554 EbcIroidCo. ... Uoloo, N.d. 

10586 Bool* AIrrralt Nut Corp, , . .... Pasadena, Cat. 

18868 Ideal Prec. Meter Co. , be. > . , 

D« dur Meter Oiv. ........ Brooklyn. N. V. 

18758 Delco Radio Dlv. of G.M. Corp, . . .Ktliomo. bd. 
17106, Thermonetir* be. Camiga Park, Cal.. 

17474 ' Trancx Company . . . . . . .Mounbln View, Cal, 

17075 llamtb Metal Product* Corp. .... Akron, Ohio 

11146 Angilrohm Prcc.bc.'i. , , , No. Hollywood, Cal 
11138 Slluonix be, , . . .SUnnyvab,Cal. 

17870 McCraw.Edluon Co. . , , . . . Manchester, N.H. 
18042 Power Design tbcltic Inc, Pab Alto, Cal. 
I6C63 CIcvite Corp. Senilconduclor Dlv. , Pab Alto, Cal. 
16324 Slgnelles Corp. > , i . . . ..... Sunnyvab.Cal. 

18478 Ty.Car Wg.Co., be. . , , . . Holllston, Mas*. 

18468 TRW Elect. Comp. Dlv, De* Pblne*. UI. 

.18685 Chomcric* , v . . . . ; . , , PUInvIlb, Mai*. 

18683 Curll* Inslrymenl.lnc. , Ml. KWco.K.Y. 

16812 Vbhay Instruments be,. Malvern, Pa. 

18673 E.l. ^bmt and Co., be. . j. . Wilmingbn, Del. 
16911 Durant Mlg. Co. ..... ..... M>twaukc«,Wl* 
16316 The Dendlx Corp., Navlgalbnl- 

j Conlrot Dlv. , Tebrboro, N.d, 

19500 Thomas A. Edison bduslrbs, t 

' I ) Div;ot McGraw-Eduon , ; . . West Orange, N.d. 

16389 . Concoa , , Daldwb Park. Cal. 

■ 

■ I , 

■ ' ' From ; I Ibndbook supplement* ] 

' ; , ’ ” ' K4*t Dated danuary 1970 
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Appendix A 



Model 419A 



IIST OF MANUFACTURIRS (Continued) 



.1 . ; . .1 ■ 

I . . ' I AiU»««» 0>d» 

HimifMiuMr 1 No. 

LRC Eletlronlt* ... k ..... . Hor«hM<)i,N. V. /tlJM 

Ofttr* Mr*. Co. ..... . TI5W 

Cfiwral Atron ei Corp P(ilua»lp)lU,Pi. 

EwoiIdm, trt. ..... Lon* I»l4nd Oly, N. V. , 

rifnlr B»artn« Co. .TTio . . • K«w DrllUn, Conn. T|7M 
riMWtl M«Ulhir*lc»l Corp. . . .N. aikafo, til. Tt70. 
Owril Port Co. ......... . MeWch»n. N. J. J HJ 

T»»M 4 »C»rp. .......... tndlanapoUn, l»l. 

Orllldi Radio EltftronUo Lhl. . .WBtWn*lon,DC. . 
C.E. Lamp Dtvlalon, Not* l>arlt,Ct«v»1a»i, OMo Tl»M 

Otwnl Radio Co. .W»*t Contord,Maa*. T11J5 

M*m«r Inc. , Comp. Dl»; ..... .ir«nUn*too4nd. • 

Of lea Repfoduerr Corp. . .. N>» Rochelle, N.V.j 
Grobert Fite Co.ot America, tne. CarUtadr. Nil; 
CompacjKolUater Co. ...... . Hollnier, Cal. > y 

Kamlllon Watch .Co. . ........ Lancaner, Pa; 

Itealell. Packard Co, Palo Alto, Cal. ^ 

Reyman Mf». C». ... I ... . v • Kenllaorlb. N.d. i 

tnatrument EpeelaltleaCo. , ' tjhs 

IBO. . .77 J. .Lmle Falla, K.J. 

C.E. Recelvlit* Tube Dept, f .Ooenaboco, Ky. 
Uctrohmlnc. ....... . 1 ..... Chlca«o. Ill, TFJM 



' Wanulachirer 

C. P. cure A Co, .... . 
c;rnlralab Die, of 
Globe I'nton Inc. . . . . 
Commercial PUattca Co, 



, . ...Chlcaitn, ni. 

, . Hlleatiliee, Win. 
, . . . .Chlcai^. Rl. 



Manufacbirer 

No. 

TM9> Thorapaon.Drcmtr A Co. 

' IHll Tilley Mr*. Co,'.. - , 

1UM lluck^lr Carbon Co, . , , 
1UM Handard Thomaon Carp. . 



, . , . . Chicago, 111. 
San Francisco, Cat. 
... .a. Mary», pa. 
. , .Waltham. Maaa. 



Cornleh Wire Cd. , The .*, . . . New Vork, N. V. , 1«53 , Ttnnerman Pmidacla, Inc.'. . , . CteeeUnd. Ohio 



Lectrohm Inc. Chlca«o. Ill, 

Elanw'yck Coll Prodocta, ! . 1 
Ltd. ........ Ilawkeahury, OnUrlo, Canada 

7uirnln*hant, W.H, A Hill,' ' ) 

Lid. Toronto, Ontario, Canada | 

P. R. Mallory A Co. , Inc. I , . . Indunapolla, Ind. 
Mechanical Induatrlea Prod.Co. . . Akron, Ohio 
Miniature Preelalon Bearln*a.tne. . Keene. N.ll. 

KoniywMl Inc . .Mlnncnpolia, Mlm, 

Mater Co. Chlta*o, 111. 

C.A.NorgrenCo. Englewood, Colo. 

'Ohmlle Ml*. Co, ... . . . ... .. . • Skokie, III, 

( Penn En*.4MI*.Corp. .'. . . . .Doyleatown, Pa. 

! PoUrold Corp. Cambridge, Mann. 

Precisian Thermometer A 

Inal. Co. Soulhamptoo. P>- 

MicrowaeeA Power Tube Die, . .WBllhara,Maaa. 
Rowan Conlroller Co. , . ► , . . .Wealmlnnter, Md. 
HP Co., Med. Elec. Die. . ... Waltham, Main. ; 

Shalleroan Mt*. Co. Selma, N. C, 

Simpaon Eleetrle Co. . . , , . . Chlca»o, 111. 

Smotone Corp. . .> . ..... , .Elmitord, )*.V. 

Raytheon Co. CorarJercIa) Apparatua . 

A system Die. So. Norwalk, Conn. . 

Spautdlr^l Fibre Co. , Inc. . . . . Tonawanda,.N.V. 

Spra*ue Electric Co. , . , . North Adama, Mass, 
superior Elecl.Co. , . . . .Briitol, Conn. 

Tele* Corp. TuUa, OkU.I 

Thomas A Beits Co i . ElUabeth. N.J. 

r Triplett Electrleal lost. Co. . . , . DlulRon, Ohio 
Union Seltch and Signal Die., at 
, Wesllnchouse Air Brake Co. . . Ptttaburgh, Pa.' 

Cnieersal Etettrlc Co. Owosao, Mich. , 

Ward-Uonard Electric Co. . . Mt. Vernon, N.Y. 
Western EljKtrlc Co.. Inc. ... New Fork, N.Y. 
Weston Inal. Inr, Weston-Newark. Kewark, N.J. 

WlltekMl*. Coy.,... ..,.Chlca*o, Rl. r 

Mlnnesou Minin* A Mf*. Co. > 'r ' 

Reerre Mtncom Die., 51. Paul, Minn. 

Allen Ml*. Co, . . ...... . . Ibrtlord, Conn. 

ARird Coolrol , .... I , . . , , .New York, N. Y. 

Allmelal Screw ProduetCo, , Inc. 

Carden City, N.Y. 

Ample*. Die. o( Chryaler ,Oirp. .Detroit, Mich. 
AlUidtc IndU Rubber Worhn, Inc. . . Cbicaxo. Rl. 

AmperlleCo. . tne. Union City, N.J. 

ADC Product* Inc, . , .... .MlnneapoUa, Minnl ■ 
Belden Ml*. Co. ■ Chlca*o. 111. 

Bird Electric Corp. „ J . Cleeebnd. Ohio 

DIrnbach Radio Cp, J New York, N. Y. 

Bliley Eleetrle Co.,lne, . . .Erie, Pa. 

' Boaton Gear Work* Die. o< I 

Murray Co. et Tesaa Qulncey, Mat*. 

Bud Radio, tne.' ......... , WUloughby, Ohio 

Cambridge Thermionic* Cprp. Cambridge, Maaa. 
Camloe Faslener Corp. , , , . . >1 Paramua, N.J. 
Cardaell Condenaer Corp. 

.... J . Llndenhutat, L. I. . ,N. Y. 



T Colo Coil Co. , Inr. , , , , , . . ’ Proeldenre, R.l, 
t Chicago Miniature Lamp Work* . . .Chicago, Rl. 
> CnchMIg. Co,, 1. ... 

Roward B. Jorja Die. Chicago, Rl. 

< Duw Corning Corp. Midland, Mieh. 

I Eleeiro Molter Ml*. Co, , the. 

. WlUlmantle, Conn. 

H; Dwtighi Corp, .Brooklyn, N.Y. 

S Indiana General Corp, . 

Eleelronlca Die Keosby, N.J. 

i General Inalrument Corp. , ' ' 

Cap Dielilon. ............ Newark, N.J. 

S Drake Ml*. Co, ...... Harwood Helghla, Itl.i 

5 Hugh H, Eby Inc, . PhiladelphU. Pa. 

1 Oudenun Co. .Chicago, Rl. 

t Elasllc Sop N’ui corp. Union, N.J. 

• Robert M. Hadley Co. ..... Lot Angetea, Cal. 

2 Erie TechnoLigiral Producia, Inc. . . .Erie, Pa. 

t Hansen Ml*. Co. , Inc Princeton, Ind. 

! R.M. Harper Co. Chitago. Rl. 

1 HeRpot Die. ol Beckman tnaC. , Inr, : , 

' Fullerton, Cal. 

3 Rughea Product* DIelalon of 

Hughe* Alrcralt Co. . , . Newport Beach, Cal. 

3 I Ampere* Elect, Co. , , .HlckteUle, L.I.,N.Y., 

h Bradley Semiconductor Corp. i 

New Haven. Conn. 

J Carling Eleciric, Inc lUrtlord, Conn. 

5 Circle F MIg. Co; ......... . .Trenton, N.J. 

2 George K. Garrett Co. > '' 

Die, MSL Induatrlea. Ine., , PhlladelpMa, Pa. 

4 Federal Screw Product*, Ine, , , . .Chicago, Rl. 

3 Fischer Special Ml*. Co. . . ; . Cincinnati, Ohio 
3 General Industrlen Co. , The .... , Elyria, Ohio 

5 Goshen SumpIng A Tool Co. , . . . .Cothen, Iml. 
J JFD Elretronle* Corp. ...... .Brooklyn. K. Y. 

5 Jennings Radio MIg. Corp. .... San Jose, Cal. 

7 Crouee-Pln Corp. Rldgetleld, N.J. 

S Elgnallle Inc. .Neptune, N.J. 

5 J.H. Winns, and Sonn . , , , Wlncheater, kUia, 

1 > Induatrlal Condenser Corp. . , . . , .Chicago, Rl. 
S R. F. Producta Dtelalon o( 

Amphenol'Horg Electronic Corp. 

i.,...,.,, Danbury, Conn. 

» E. F, Johnson Co. ^ , Waseca, Minn. 

2 Inlernallonal Realilance Co, . Philadelphia, Pa. 

3 Keystone carbon Co. , Mc.il ,. .S. Mary*, Pa. 
S CTS Knight*. Inc, . . , . .... .Srndwlcb, RL 

2 Kulka Electric Corp. Mt. Vernon, N.Y. 

1 Una Electric Mtg. Co. ....... .Chlrap, til. 

S Lmteluse, Inc. Dea PUInet, 111. 

i Urd MIg. Co. , , Erie. Pa. 

D C.W. Marwedel , . , , . . . . San FrancUco^ Cal) 

3 General instrument Corp. , / 

Mltamold Division Newark, N.J. 

T James Mlllen Mtg, Co. , Inc. . . Malden, Maaa. 

3 J.W. Miller Co. Lo* Angelea, Cal,, 

S Clnth-Monadnock, Dlvl ct United Carr 



. . . .Chicago, RL 
; , Clnrlnnatt, Ohio 
, . . . .Elyria, Ohio 
, . . . , Cothen, bul. 
. , .Brooklyn, N.Y. 

, , , San Jose, Cat. 



TST90 ' Transformer Englnrern v ... San Cabrirl, Cal. 

7««T Uclnlle Co .NewionUlte, Mae*. 

n|3« Wsldrt Kohlnooi) Inc. . . Long bland City, N, V. 

TIIM2 Veeder Ibiot, be. Hartford,' Conn. 

70211 Wehco Mfg. Co. Chicago, 111. 

70717 ConllnetiUI -Wirt Eletlronle* Corp. 

’ > 1 ... I .... > Philadelphia, Pa. 

' 7000 Zlerlck Mfg. Corp- New Rochelle, N.Y, 
00021 Mepco Bivlalon of Seasiona Cbek Co, 

l , .Morriabwn, N.J, 

00033 Prolate Corp Tolrdo, Ohio 

00120 Schniirer Alloy Pnahicl* Co. . . Ellrabeth, N.J. 
OOlJt Etecirmir bdusirlea Aanoclatlon. 

SUndard tube or aemi -conductor device, 
any manufacturer, 

00207 Unlma* SwHch, D|v. Mason Electronlea 

Corp. Wallingford, Conn. 

00213 Unitrd Transformer Corp. ... New York, N. Y. 
OOKO Oslord Electric Corp. L . , Chicago, Rl. 
00294 Bourns Inc,. 1' i Riverside, Cal. 
I04II Arco the. ot Robertshaw Conirob Co. 

■ i Cidumbua, Ohio 

0040A All Mar Product* be, , Defiance, Ohio 

00309 Avery Label Co. ' . . Monrovia, Cal. 

' ?09 03 llsmmarlund Co. , beV i . , . , . Mara Hill, N. C. 

. 0Q64O Bievrna, Arnold, Co., be, I . . , Doabn, Matt. 

00013 DlmroCrayCo Dayton, Ohio 

■1030 International Inal. Inc. ....... Orange, Conn. , 

. 11073 Grayhill Co. . . . . , UCrange, 111. 

■ 1095 Triad Tranatormer Corp. Venire, Cal. 

■1312 ' Wlnehesier Elec. DIv. Litton Ind. ; be. 

f Oakville, Conn. 

■1349 iMlllbry Specification l . . . 

11403 ' bternallonal Rectifier Corp. , El Segumki. Cal. 

. »I54I AIrpa* Electronlea, toe., Cambridge, hUrybnd 
■lOM 'Barry Conirob, DIv.' Barry Wright Corp. 

' ' i I i Watertown, Maaa. 



' (1041 1 Carter Pretblon Electric Co. 



Ekokle, III, 



■2047 Spetll Faraday be. , Copper Hewlll 

'Eleetrle DIV. Ibbikeb, N.J. 

■me Elecirle Regulator Corp. , , . , Norwalk, Conn. 
■1141 Jelferi Ebtironka Dlvtaton of 
'' ^rr Carbon Co. Du' Bob, Pa. 

■2170 FatrchRd Camera A bat, Corp., , 

Space A Delenar Syairms DIv. .Paramua, N.J. 
■1200 Maipirle Inliiatrlea, be. , . , .Greenwich, Conn. 
■2219 Sylranla Electric Prod. , Inc. , 

Eteclronle Tube Divblon ,,. .Emporium, Pa, 

(1376 AalronCorp Eaaf Newark, Ibrrban, N, J. 

(1319 Swlkhcran, be. Chicago, til. 



Faaiener Corp. San Leandro, Cal. 

i Mueller Electric Co,', ... . . > ,CleveUnd, Ohio 

I National Union Newark, N.J. 

i Oak Manufacturing Co. .... CryabI Lake, HI. 

I The Bendi* Corp. , 

, Eleclrcdynimlca Div, , . , N. Hollywood, Cal. 

; Pacific Mebla Co.' San Francbco, Cal. 

Phaoairan batrument and 
Electronic Co.i . . . .> ... So. Pasadena, Cal. 

! Philadelphia Steel and ' 

Wire Corp. ........... .Plllladelphb, Pa. 

: American Machine A Foundry Co, 

Potter A Drumlield Diw. Princeton, tnd. 

I TRW Elretronle Componenl* Div. Camden, N.J. 

I General butrument Corp. , 

I Krcittler Dtvbbn Brooklyn, N. Y- 

i' .‘Reilatance Produrt* Ci>. , . , , Harrisburg, Pa. 
f Rubbi-rcran Cdcp. ot Caitt. . i . Torrance, Cal. 
f Shaktproof Division of 

Rlinob Toot Workat. .Elgin, 111. 

: a*ma j , So. Brabirte, Mas*. 

Signal Indiratrr Corp. New York, N. Y. 

I Struthcrs'lhinn bci ' l , , > . , . , Pitman, N.J. 



Buif maim Mfg. Div. of 
McCraw.Edtson Co. , 
Chicago Cnodenser Corp, 
Cam. SprlngCo.,bc. . 



, , . , St. Loub, Mo. 
...... Chicago, III. 

. . Plco-RIvera, Cal, 



CTS Corp. Elkhart, bd. 

ITT Cannon Ebclrtc tne, , , . Lo* Angtba, Cai. 
Cinema. Dir. Aerovo* Corp. .... Burbank, Cal. 



, , Woodatock, K. V. 
. . . . Qendab, Cal. 
. Cambridge, Mis*. 

.Peterborough n’. II. 

. , Darlington, S. C. 
, ,Lna Angelea, Cal. 
. . SprlngBeld, N.J. 



(1319 Swltchcralt, be. Chicago, III. 

■1(47 Melab A Control* be. , 

Ipencer Producta, ^tleboro. Maaa. 
K7(S Pblllipa-Advance Control Co., . . , . . Joliet, III. 
tlUJ Research Produeb Co'rp. j . . . . Midbon, Wl*. 

■im Bolton' Mfg, Co. , tee. Woodstock, B. Y. 

(2(93 Vector EIrrIrontc Co.. ...... . Qendab, Cal. 

, i305( Carr Fatlener Co. ... . . . . Cambridge, Mis*. 

■3ll(( New Ibmpthire Ball ' :■ 

Bearing, tec, .Peterborough n, II. 

83115 General butrument CorpJ , 

Capicibr Div,. , Darlington, S.C. 
Utig ITT Wire and Cable Div. , . , .Lna Angelea, Cal. 

. (3 IK Victory Eng. Corp. StprlngBeld, N.J. 

»329« Benltx Corp. , Red Bank Dtv., , Red Dink, N.J. 

■3315 KubbellCorp. Mundetetn, III. 

13314 Rosan tec. Newport Beaeb, Cal. 

13330 Smith. Ibrman H. , tec. ..... Brooklyn, N. V. 

■3332 TeehUb* Palisades Park, N.J. 

■3315' Central Screw Co. ........... Chicago,' III. 

83501 Gavm Wire and Cabb Co. , DteJ of i 

Amerace Corp, Brookfield, Maaa. 

(3594 . Durruogh* Corp. , Ebcironir 

tube Dtv, PbblleU, N.J. 

(3740 Union Carbide Corp. , Consumer 

, Prod. Div. ..New York, N.Y. 

, (3771 Model Eng. and Mfg. , tec. . . , Huntington, bd. 
■3(21 Loyd Scruggs Co. .'. . . 1. . . . . . .Fcatua, Mo. 
■3942 Aerooaultral Inat, A Radio Co. . . . Udl, N.J. 
84171 Area Electronlea Inc. Great Neck, N.Y. 
■»439< A.J. Ctesener Co. , be. . , Sin Francteco, Cal. 



Mill TRW Capacitor DIV. 



0(albU„ Neb. 
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Appendix A 



CODI LIST OP MANUFACTUIIIIS (Continwtd) 



Wuubcturtr 



Muuftcturcr 



Miimficturir 



MITO StrV» T»rtUn, tne DliMmlnuton, tiv)> 

■MM Doanldo Koldinc Compuif . > . . . ^ Doonton, N. J,. 
■MTl A.B. BoxdCe. ^ &ut rranclKO, Cil. 

,-JMM . R.M. Dnramonl* A Co. . . . Sin Franclica, Cat. 

»(W ' Kolltd Korda, tne. ttamilrn, Conn. 

Ittll Soaralaaa RubbtrCo. ... Chl»<o. 111. 

16174 ralnlr Doarli* CO. ...... to* AnK*l**. C’Ut. 

16I9T Clifton Praclalon Producta Co. . tne, 

.Clifton llrUMa, Pi. 
66Sn Prtclilon Riibiwr ProdocU COrp, DaTton, Ohio 
I66M Radio Corp. of Amtrlca. ElKlronte Comp. 

' A Darlcia DIrtaloo lUrrlaon. N.J. 

I6P76 [ Sraatrom Uft. Co. ......... Clandair, Cal. 

17014 Marco Inhiitclaa .......... Anahatm. Cal. 

I| I >7116 Phllco COrporallott ILanadalo DtvIalonI 

a>»»»p»'apathbkaOp»»a>Pr td|[lA4jiLl*p 

>7471 Wf atom Flbroua CUia ProdueU Co. i ' 

Ran Franclaco, Cal. 
17664 Wan Watara ( Ropra toe. . . San Franclaco. Cal. 
■7919 Toner Mf(. Corp. ........ Froctdcnca. R.t. 

1)140 CulUr.Hamtncr, toe. ......... Lincoln, 111. 

>6220 OMld'Katlonal Dattarica, Inc. . , St. Paul. Minn, 
M6M Cenaral MlIU, Inc. .......... Dulblo. K. Y. 

mil . Craytar Electric Co. Oaklani, Cal. 

M471 C. E. Diatrlbulln( Corp. .... Schanaclady, R. Y. 
>M7> Eccurtly Co. ............. ...Detroit, Mich. 

>M6S Cnltad Tranaformar Co. . Chlca<o, III. 

>0010 Vnlted Eboa Kachinargr Corp. . . . Sc«crl)r. Maaa. 

MIT) U.IL Ruhter Co., Conaumar tiM. A 

Plaillea Prod. Dia.. . ........ Palaalc, N.O. 

■0166 BtltaalllaBbacUIllyToolhCfc.. Inc. 

' ..1 Dalhaltia, III. 

(0761 Ifnlt^ Carr Faitcner COcp, ..... Chicago. lU. 
(0)70 Daarlnf Enflaacrtnc Co. . . . Sin Franclaco. Cal. 

' tlI46 ; ITT Carwott Elect. Inc. . Sitain Dir. 

Sitam. Maaa. 

>1260 Connor %irln(Hfg. Co.' . . . San Franclaco, CaL 
(I14> Miller OUl A NamepUta Co. . . . El Monte, CaL 
>l4t>. Radio Ualerlala Co, .......... Chlcaj{n, 111. 

.'(1606 ; AOgat Inc. .. ............ Aulaboro, Maaa. 

. (1617 ; Dale Eleclroolca, Inc. COluntbua,' Nebr. 

(1662 Eleo Corp. ............. WUlow Crore, Pa. 

Raw York, R.Y., 



(1671 * Eplphona Inc. 



Gramar Mlg. Co, , Inc. , . . Wakelleld. Maaa, 



(IHO Honeywell Inc. , Micro BellchDIvlaloo ' 

i ... . Freeport, Rt. 

(1(61 Kahnt-llroa, Spring Cb. ...... Oakland. Cal. 

91160 Tru -Connector Corp. ....... Peabody. Maaa. 

97267 Elgeet Optical Co. . Inc. ... , Rocheater, R. V. 
92607 Tenaollte [naulated Wire Co. . Inc. 

Tarrytown, R.V. 

91702 IMC Mi^Uca Corp. . i. . Weatbury. L. I. . R. Y. 
02966 lludaon Lamp Co. ......... . Kearney. R. J. 

93111 Sylranla Electric Prod. liu. . 

Semlconiuclur Dlv I . , .Woburnl Maaa; 

91369 Robbina t Myera Inc. . . . Palllaadca Para, H.d. 
91410 Stemco Cbntrola, Dlv, of Eaiea 



9609S : Hl-() Dlv. of Aerovoa Cor p, . . , . . Olean, R. Y. 
06166 Thnrdaraon-Meliaoer Inc, . i . Mt. Carntal, III. 
96296 SoUr 6tf(. Co. .......... Lm AnifeUa, Cal. 

96396 Mieroawllch. Dtr. of , 

Minn, -Honeywell . . , ^ . V . . . Freeport. 111. 
66330 Carlton Screw Co. ....I... .. Chicago. III. 

96341 Mlcrowaee Aatoelalea. Inc. . Burlington, bbaa. 
9M0I Earel Tranafornier Co. ...... . Oakland, Cat. 

96609 XcellU, Inc .Orchard Park. K. Y. 

96233 Sui Fernando Elec. Mfg. Co. San Fernand.). Cal. 
96961 Thomeon [nd. Inc. Long latand. R.Y, 

974M . tnduitrlal Retaining Ring Co. . . Irvington, R. J. 
97619 Autamalte A Prcctaton Mfg. . > Englewood, N.J. 



Wire Corp J , . Manaaeld, Ohio 9791) Reon Realitor Corp. Vonkera, R.Y, 



93631 Wttera Mfg. Co, Culeer City, Cal. 

93929 a.V, Controti Uvlngaton, R.J. 

91137 General Cable Corp, ...... Bayonne, N.J. 

91144 Raytheon Co. , Comp, Dlv. . 

tnd., Comp. Operatlona ...... Quincy, htaaa. 

94141 SctenUlle Eleclroolca 



97)81 Litton Syalem Inc, , Adler-Weitrea 

Cominun. Dlv, ....... .New Rochelle, R.Y. 

91141 R-Tronica, be. . - Jamaica, R.Y, 

91169 Rubber Teck, be. . Gardena, Cal. 
96220 Hewlett-Packard Co. , ' ' 

Medical Elec. Dlv, J Paaadena, Cal. 



ProdueU, be.. , Loretand, Cob. .96176 Microdol, be So. Paaadena, Cal. 



K F Development Co. 
Malco lUg.^ be. - . - 

. 'if- ; ' 



Redwood City, Cal. 
. . . > >< Chicago, HL 



941H‘ Wagner Elect. Corp. , 

TUng-Sot Otv, Newark, R.J. 

94197 Oicilea-Wright Corp. , 

Eleclroolca Dlv. ,Eaat Palleraon, R.J. 

94111 Swth CheeterCorp. . , CheaUr, Pa. 
94339 Wire Cblh Products, Inc,'. . . . . .BeUwood, HI. 
94176 Aubmallc Metal Producta Co. . Brooklyn, R.Y, 
94661 Worcester PreaicdAIoralnum Corp., ' 

: Worcester, kbse. 

94696 MagnecraR Electric Co. . . . . . Chicago. RL 
96C21 George A. PUtbrIck Rcaearchcra, Inc, ' 

Boston, Maaa. 

95146 Alco Elect. Wg. Co. ...... Lawrence. 6baa. 

96236 AHlee ProdueU Corp. ........ DUnla, Fb. 

56136 Continental Connector Corp. , . Woodelde. R, Y. 
96261 UccraR Mfg. Co, . be. i .Long bland, R.Y, 
95166 Rational Coll Co. . . . .Siertdan, Wyo. 
96176 Vltranon, be, ..... . . .Bridgeport, Conn. 

96348 Cordoa Corp. i . , DIoorelleld. R.J.' 
963M Helhode Mfg. Co. . . ... Rolling Meadowy, 111. 

96566 Arnold Engineering Co. ....... . klarengo. III. . 

96712 Dage Eleclrb Co. , be. . . . , . . FrankUo, bd. 
96964 Slemon Mfg. Co. , > Wayne, lU. 
96967 ’ Weckdiicr Q>. Chicago, HI. 

96C6T Htcroware Aaioe. ,West, be. . Sunnyvale, Cal. 



96291 Sralectro Cor,;. ........ Mamaronech, N. Y. 

99376 Zero Mfg. Co.' ............ Burbank. Cal. 

98410 Etc be. .Cleveland. Ohio 

96771 General hllHa be. , Etectrunba Dlv. 

Minn. 

96T14 Paeeo Dlvlelon of Hewlelt-Patkard Co, 

I i ... • Pab> Alto. Cal. 

96121 North llllb Electronics, Inc. . Glen Cove, K. Y. 
6(976 Interrntional Eteclronlc Rtaearch Corp. 

U . Burbank, Cal. 

'99109 Columbia Technical Corp. , , . New York, R. Y. 
99111 Vartan Aaaoclaleiil Pab Alto, Cal. 
99379 Alice Corp, . . Winchester, Maea. 

99616 hbrahall Ind. , Copaclbr Dtv. . Monrovb, CaL 
99707 Control Switch Dlvlibn, ControU Co, 

ot America El Segando, Cal. 

99600 Detevan Eleclronlca Corp. . Eaa| Aurora, R.Y. 
09148 WHeo Corpofhiton bdunapolla, Ind. 

99929 Branron Corp. Whlppuny, R.J. 

99934 Rembrandt, yne. Boston, htaaa. 

99942 Hoffman Eleclronlca Corp, , 

Semiconductor Dtrlalon ..... El Monte, Cal. 
99657 Technology-taelrumcnt Corp. , - 

olCaltlornla Newbury Parkt CaL', 



TTbc following HP Vendors have no number aieigned In the laleat supplement b the Federal Supply C^ tor Manubeturera Handbook. . 

OOOOF ’italco Tool and Die Los Angebs.CallL OCOCS, ' Hewleil-Packard Co., Cbbrado OOOQQ ' Coollron ................ .Oakbnd, Cal. 

00002 Willow Leather ProdueU Corp. . . Newark; R.J.' , Springs Dtv. . . . Cobrado Springs, Cobrado OOOWW CalilornU EaaUrn Ub . .... Burllngtoo, Cal. 

OOOAB ETA England OOOMM Rubber Eng. A Devebpment . , .lUyward, Cal. OOOYV S.K. SmtIbCo. . . . Loo Angelea, Cal. 

OOODB Prtcliloa balrumeat Comp. Co. Van Ruyi't CaL 000 NR A D Mfg. Co. ,San Jose, CaL 
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MODEL 4I9A ’ \ 

, ■ ^ I ;l.. ■] I ; 

DC null'voltmeter 






i. ■ ■ /i: 



■ ‘r 



i ; This manual backdating sheet makes this manual applicable to earlier instru- 1 

I ments. Instrument-component values that differ Irom those in the manual, ' , '/ 

’ ‘ yet are not listed in the backdating sheets should oe replaced using the part 

number given in the manual. , i/ . . 

■' 1' ' ^ :i ^ \ ' '' ' ' ^ I ''i . ' 

Instrument Serial Prefix ! Make Manual Changes Instrument Serial Prefix M^e Manual Changes 



below 948-03336^ ' i'l 5, 6 



532-0401 and above 
532 -0400 'and below 



1, 2, 5, 6 
1, 2, 3, 5, 6 



i' 'i 



6 ■! ' 



CHANGE 2 



'■ ;>Y ‘ ' rsi4-.v^ ■/ ‘ - I '■ i> 2 . 3. ‘ 4 , s, e \ I 1 ■ - - I ' • - ' ■ 

j,. .CHANGE 1 .'i';'. |' ; \ 

' Figures 6-rand 6-3:, Substitute Figures C-i and C-2 for the onis in Figures 6-1 and 6-3, ; - = 

I:'' ■./'i; .V: ... V' ■ 'p. V- -v p... p ^ . . ’i: ^ , .1 

I Tabic 7-1: Change all "A4" reference designators to "Al." ’ ,, ' . i , ' , ’ 

;-,i ‘ Change -hp- Part No. of A1 to 004i9 -66504. s i ' 

S ' I , V Change AIC13 to -hp- Part No. 0180-0022, C: fxd, elect 3.9 ;iF 35 vdew. 

Delete AlCl^ thru'AlClT. s I ' 

^ ^ -hp- Part No..0686t 3055, R: fxd comp 3 MR;i5% 1/2 W, ■ ; ' i 

! '> ' ; , Change AlR4i thru AlR44,to-hp- Part No: 2100-1410, R: var lln 20 kn ±30% 1/8 W. ' v,s 

j Change A1R48 to -hp- Part No. 0687-6821, R: fxd comp 6,8 kn ± 10% 1/2 W. 

) ■''' ,■ ■' Delete A1R50 and A1R51. , , i. . ' ^ . I. : ‘ , 

, AddCl, -hp-, Part No. 0180-0283, C: fxd Al elect W fiF>75%; - 10% 10 vdew. , 

'r /' '• - ■ ' v: ,v '' ■/. CHANGE 2 y-' ‘ .,. ' ^ y 

■ Table 7-1: Change J2 to -hp- Part No. 1510-0010;^^ m' 

Change J3 to -hp- Part No., 1510-0011. ' ' i' ' 7 ' 

>V,) Change J5 to -hp- Part No.' 1510-0026.1 , ' 

Change J6 to -hp- Part No.' 1510-0027. - ^ , 

;i If BT5 battery holder {-hp- Part No. 00419-66401) is replaced, a new right shield (as viewed 

) , ,, i ", from rear of Instrument) -hp- Part No. 00419-00603 must be Installed. The new, battery ' 

. . .holder Is not compatible with the old right shield. ' ' ' ; , 

\J ■ .7...7'' '■ V^:," 7.- I’- ^ , .: ..i . . ' ’ . >. . ■ )\ . ‘ ’ ' .. 

-■■■7 , . CHANGE 3 ■■ ,■ . r i v 

7::'.'’; V?.^. . ■' ^ : /s." ■■■. -. ‘..r'.yr , 

Figure,6-3: Change A1R26* (10 K) to,AlR26* (22 K). ■ 7 ; \ , 

, , Move A1R26 between A1CR3 and 4 and Q8 Base.' ' . ' 

,, • • Delete-C10(3.7 MF) hiemitterofQ12and,Q13. a : : : ' V. ;/ 

• . i , ,, , Add CIO (20 pF) between Al-13 and ’ . . ' ..y, : ''r I'l ‘ ' 

: Short R40 (100 n). in base of 



• V : : 

■■ I 1, . 






I'l ■ 



Y Add R40 (39 kfi) between A1C13 and A1R39. •; r . V>- .. . , 7 V ■ 

■], ' ^)Table 7-1: Change A 1C 10 to C: lifxd A1 elect 20 pF +75% -10% 25 vdew; -hp- Part No. 0180-0045. 

. , i . ; :..Change A1R26* to R: fxd 22 K* 10% 1/2 Wf -hp- Part No. 0687-1031. f 

' ChangeAlR40to,R: fxd 39 K ±10% 1/2 W; -hp-Part No. 0687-3931. ' 



'.-rr 









I ‘ .* ’> ' 
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MANUAL BACKDATING CHANGES * 

^ V YY; ■ . ; ■ . ^ il' ■ ,■ , ■ j ; 

■ ■ V:=.' > ' ■: : i' ,1 ' CHANCE 4 ^ ■■' ■ ■■ 

'■;* ■■■ ^ . ■’ V, ' ^ 

Change Paragraph 5-34 steps d and c as follows: . i > , 

/ d. A2R12, CHOPPER CURRENT,' affects both the chopper frequency and 9 urrent. Adjust A2R12 for 
. |Wavcshapc shown. in Figure 5-3 with peak amplitude of 140 to 160 mV and frequency of 320 Lo 340 
' ’ It pps (this corresponds tf( chop|)cr rate of 160, to 170 pps as counter also counts smaller pulses). 

e. AlR26'should be between 10 kR and 39 kR with a typical plue ojf 22 kfl.i . 

. : i- ■ . ‘ \ ■ I 1 ' ' ' . ' ' : ' '' ^. ! )' ' 

Figure 6-4: SubsUAile Figure Cr^ and C-4 for the ones In Figure 6-4. . , ^ 

i' I Table 7-1: Change A2Q1 to -hp- Part No. 1854-0039, Transistor: NPN, Si) 2N3053 , ‘ ' 

, ChangeA2Q2, A2Q3 to' -hp- Part No. 1854-0033, Transistor: NPN, SI, 2N2925 / ' y . 
f, ; ; Change A2Q4^A2Q5tp -hp- Part No.l 1854-0039, Transistor:' NPN, Sii'2N3053 / ' 

1 j Change A2R1 to -hp- 'Part No. 0687,-5611, R; fxd, comp, 560 R±10%, 1/2W! ■ ■ 

, '''* Change A2R4 to -hp- Part No. 6687-3321, , R: f.xd,' comp, 3300, R ±10%, 1/2 W i ’ 

' i ' Change A2R5 to -hp- Part No. 0687-6801, R: fxd, comp, 68 R ±10% 1/2 W 

V , Change A2R6 to -hp- Part No, 0667-2731, R: fxd, comp, 27 kR ± 10%,, 1/2 W ( 

I Change A2R7 to -hp- Part No, 0687-4731, R: f.xd, comp, 47 kR ±10%, 1/2 W > 

Change A2R8,: A2R9 to -hp-^Part No. 0687-4701, R: f.xd, comp, 47 R ±10%, i/2 W 
Change A2R10 to -hp- Part No. 0687-1511, R: fxd, comp, 150 R’± 10%, 1/2 W 

Change A2R1I to -hp- Part No, 0687-3341, R: fxd,| comp, 330 kR ± 10%, 1/2 W 

Change A2R12 to -hp- Part No. 2100-0227, R: v-ar, ww, 20 R ±10%, 1-1/2 W ' 
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^ J Change A2T2 to, -hp- Part No. 9100-1314, Transformer: neon driver 



/'"'i' ' changes 

// Y^-I. ■• . ■ ■ ^ ■ ■ 

// Page 7-4: . Change J1 Part No.! to 1251-0148 
. jl Page 7-5;x Change W1 Part No, to 8120-0078’ , , 

|j’ Page 7-6: Change "Panel: Rear" Part No.’ to 00419-00202 

7’! -)V! ' CHANGES 

tv- . ■ • 
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Pages 7-5 and 7-6: ' 

The part numbers listed In Table 7-1 for the front panel and 4 19A covers are for brown Instni- ' 
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Cover: side 
Cover: top 
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Figure C-1. Model 419A, Coni|/Oncnt location Diagram 
(Serials Prefixed 514-, 532-, 646-) , 
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AMKMDLY Cilt<atATTnK(MlM BOTH run COWPUTt&DTCtUTIDtC. , ; 
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V ', Part of figure C2. Al Amplifier (00419-66501) 

' (Serials Prefixed 514-; 532-,' 646-) / /^l 
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Manual Part No, 004ie-90004 
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B-2, Para. B>16. Datata Step* a through c and raplaca with Iht ' j Paga S>1, Paragraph 64. Batwaan Slaps a and b add tha followinc 
'following: ^ ' V i 












■: - 5,'-| ; 'V " ■ '' - ''' ' ■■) 

a. Connact tsit lat-vp llluitrstad In Figura 5-3 with 419A ^ 
in battarv oparatlon. Oo not connact owiltator. ^ 

: ‘ /!:■ ^ 

- . /NOTB'. r ^ 

If oscillator with 50n output impadanca Is usad, R2i - 
' , muit ba jChangad: to Ison t tX, •bp-, Part No. ,i 
> 06864068 'or 1 1048C 60 O Faadthru tarmlnation. ' : , 

^ j 

V b; Ground 410A diasils to oscillator chassis grouitd. , ; 



I 'V tn Steps ,! through 4,ot}Table 5-2 ft Is necessary to 
' ' \y^'' . /rn> rAa'4fo</r/4f94 for aar/r mrmt^rr/nrnr. 771/fcarr 

i be accomplished by turning off the 738BR arid ad' 

' , ,i I Justing the lero control on the4J9A for y* at center ■j 
, ’ I ■' >scole, Jhe 738BR can then be turned on and the rnea- ' 

> surement mode as outlined In Steps b, and e.\i '' 



';RAN0E. »'■ 30pV. Dapran zero ' 
' 'pushbutton and zarb'nwtar. j'- ':-s r ,,y. ’ y:':h > 

' i ’ dl .Daprau SET null pushbutton; iat NULL to 
V ‘ ■ -tOAonthatoptcala, : : v-l- ,, 



I, < IV CHANGE NO. Zapplias to all tarlatnumbarapr^i>ad004gA. 

hga t4. Add tha fotlowing naw paragraph. ' i 

m' ' Vi -V f-« . :: “ ,1 

I- • V'l J ' 1 ■ ' ■' ■ ■/ 






1'IB.Optibns. 



; V16. Option, 910. An additional Oparatlng & Strvica Man- 
Wl. part number 00419-90004. i 



V : , •» S«tOfciltitorfr«qutncy to60H2.CooMctosclltatQrto^^ 3 , ^ 

1 ; tastsat-up. Adiusi output of oiclllatw to pro^^^^ ; PagaM, Saetlon If. Add tha following paragraph baiwaanM7 and 

. acrosiHZ, , , , , 2.1B, ' 1 ' ’ 

- ; ■ ' ' ■ ■ h. >: '/'v'-.. '.r ■- : . a ■ 



• ■ , f. Modal 419A reading should ratum to + 09 t1 division ^ ' options, 1' 

' I -M on tha top seala af»r tha initial transiant. 1 i ; y 1 

v« RarfnrmaisoaChaekTaaiCaiilBttliaawlof Saetion V, . Sut^num^ 

' ‘ Change 419A ; Range and TastVLimitt for' suparimposad' AC > 

y Rajaetlon' last to 30 pV and <1dMslon change, raspactlvaly. 

. , ' , .V I CHANGE NO. : 

TaMaVl. Rap t acaabla Part^ ■' '''v''' , ■l i.' ^ ' 

,) I Change A2RB to Part No. 21004660. ^ Page 7-4, Tabl( 

WUc':'v:"'-' ;;vChangaA2R9to,PartNo.2100-2464.i 14200015to1^ 

r Change A3A1 to Rwl No. 19900302.' - ■ -^V ; ^ 

. / , ChangaA4R14toPartNo.2l002660.j Page 7-6, TaWi 

ChangaA4R41thru'A4R44 to Part No. 21003476. 142O0689Aa,i 

Change A4R46 to Pm No. 21002661. ' J 

'• Chwiga OSl.to DS1, DS3;TO - 2. r . .f'j' .', . '' '.v,, ' 

' Change Knob; Pushbunon rectangular gray plastic ' to Part No.i' ; ^ 

, 03701390. : ' 

Add Spacer; Black (around RANGE switch). Part No. 604007011 1 

a':"; ■■ 

^ CHANGE NO. 1appliae tosiwialnwmbara0646A06W1 and graatar. v ’ ’ . 

, ‘'I i v. : > ^ 

/ Page 74. Tablia 7*1. Change tha -hp' Part Numbers and tiascripiions ' >' ' 

. ofthafollowlttg; ■■ :i ' • ^ -.I jV- -■ ■: , .y ■' ■ , ' 

’1 J2.J3 16100636. iBdgPoit Assy (grayAad)'r ' 'Ah ' ^ 

, 03400760 Insulator (larga) ■; . H .y • ,.. . 

■Ar:;;r;r03«0O762:v'iniui«^^^^^ A -'h 

' -‘34,37 16100107 hBdg Post Assy (grsy/black) ,VjI .rh.;, . 

I i36,35 16100091 ' Bdg Post A»y (grsiy/rad) itA • 

38. 16100038 1: Bdg Post Single- '■ - ■ ' h- -'jM'' A ■ 's, ,/ -r' 



■i'' : I 



' Options 910. An additional Operating and Sarvica Manual, ! 
pm number 00419-B0004, ) 

-h'l ' '■■'!'* . h ■ 

i . M 

CHANGE NO, 3 applias to serial numlM 0948A06830 and graatar. 

Page 74, Tabla 7>1. Change part number BT1 thni BT4 from 
,14200015to 14200243 /Vs. h hV 



Page 7-6, TaMa JA. Change part number 60400615, nty 1 to 
14200689 qty 4 (a^p: Batury BTI - BT4). 



.. I ' Page 74. Table 7>t. Change tha ,4p> Part Numbers to, thajfollowing;, 
Panal:raar,0041^-00206 - vH 'h. .,/S ^ - h 'i W 

Shi»ld:fr6nt;00419-C0607 - 

: 'vShiald:raar.C0419-0060e : ‘h, 1 :V '- V . A-V h r'l \ 



m:- 



'■ ' $hiald:sidelaft;0O4ip-0061O 

' ' ’ V - Shialdrtida rigjhi, 00419-00609 



y y - h :h- -A. 
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Supptaimnt A for the 00419-90004 
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PlftM/M, Tigurf 6-3, Cti*ng« tti< Khim^tlc to FIgur* 1. 
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CHANGE NO. 4 •ppUw to HrW numtwr* 064IA0603B and graatarJ 



;i 
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V if 



Raga 7'3, Cttanga A2CR1 - CR4 from >hp- part numbtr 190t>0025 , 
to IOOt-0038 >Aa, qty 4 Dioda: fW flact 760 tnA 400 V, ntfr. , 
coda28480.mfrpartnumbar190l-0026 ’ 7^ A ' ! 

Changa A2R2 from >hp- part numbtr 0686-761 6 to 0663681 6 Aa^ : ; 
R:FRd'te0 n 1 6K ,25 W, mfr, coda 0^607; mfr, part numbtr , 
CB6816.■^■^ " A r - ■ A i ' ; 

Qiangt A2R3 from -hp- part numbtr 0687-661 1 .to 06836016 . • 

R;Fxri 300 () t 5% ,26 W, mfr, '»dt 01607, mfr, part numbtr 
CB3015. (j ;!;:i . a::a A,^V^ ; .; ;V AA A ■ , -Vi., 

CHANGE NO, SappUta lo’iarW numbtr 0648A06064 graatar. 

■ ' / .( :■■'•!;■.; ■ ; A- -. ^ ' A ■ ; • - ' - .V /'A/.:' ;A : ' N 

Paga 7-2. Add >hp- part numbtr B170-08M,!qtv'3. Cort;Sbltlding 
Btad, mfr, coda 2MB0, mfr, per^ numbtr 81700^. 

:■ ■ A : :A, ' A', / ’. ' V '■'i- ‘ " :<:;y ; 

CHANGE NO. 6 tpplitt to itrW numbtr 0648A060B8 and graatar. ^ 
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Paga 7-2. Changt -bp- part numbtr 917006M to 91700126, qty 
2, Cora-Sbittdtng BtadAmfr.' codt 28480, mfr.' part numbtr 

9170-0126j7ArAA .A AaA ... / , . A '"'a^' 

CHANGE NO. 7 add to Partt Litt Notaa. ; ^ 

Aa Tbtia ^arti Mart ebangtd to aceommodait tha uia of ntw' bai-) 
Itrtat for wVial numbtr OM8A06630 and graatar. Raftrtnca Saivtca 
Noitc419X6Atno-^tBA-10. ^ 
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